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(57) Abstract 

The present invention relates to a com- 
pound of fonnula (I) and the pharmaceutically 
acceptable salts thereof wherein W is a bicyclic 

heterocyclic ring system. The compounds are a- 1 L I J W 

adrenergic antagonists and are useful in the treat- 
ment of BPH; also disclosed are a-1 antagonist 
compositions and a method for antagonizing a-1 
receptors and treating BPH. 
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Bicyclic Substituted Heuhydrobenz[e]i8 ind le 
Alpha*!* Adrenergic Antag nists 

Cfpss-Refereno e to Related Apolicatiops 
6 This applicadcm is a continuatioo-iii-fwt cf co-pending application Serial 

No. 08/379323 filed January 27, 1995. 

Technical Rdd 

The present invention relates to novel organic compounds and compositions 
10 whidi are alpha-1 (a-1) adrenoreceptor antagonists, processes for making sudi 
compounds, synthetic intennediates emfdoycd in these processes, and a method for 
inhibiting al|^-l adrenoceptois and treating benign prostatic hyperplasia (Bra), 
also called benign prostatic hypertrophy. 

15 Background of the Invention 

Adrenergic neurons play a ma jor role in die innervation c( heart, blood 
vessel and smooth muscle tissue. Compoimds capaUe of interacting with 
adraioceptor sites within adrenergic n^es can initiate a varieQ^ of physiological 
responses, including vasoconstriction, vasodilaticm, and increased or decreased 

20 heart rate (chronotropic), contractility (inotropic) and metabolic activity. In the pest, 
various adrenergic compounds have been em]4oyed to affect these and other 
physiological responses. However, many adrenergic compounds do not possess 
signiricant selectivity to enaUe desirable interactions with adrenergic receptor sites. 
That is, these adrenergic compoumls do not demonstrate a high degree of specificity 

25 for differing receptor types within adrenergic neurons in order to obtain a desired 
physiological respmse separate from other possible, and perhaps less desirable, 
responses of the system. 

Benign prostatic hyperplasia (BPH) is a condition which develops in middle- 
aged and elderiy males and refers to the benign overgrowth of die stromal and 

30 epdielial dements of the prostate associated widi aging. Symptoms of BPH include 
increased frequency of urination, nocturia, a weak urine stream and hesitancy or 
delay in starting the urine flow. Chronic consequences of BPH can include 
hypertrophy of bladder smooth muscle, a decompensated bladder and an increased 
iDcid^c^ of l^n^ry tract infection. 
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Typically, BPH begins at an age in the mid-flf ties and is the most common 
cause of urinary tract problems of men of this age. BPH is apparently rare in men 
prior to age 40, but at age 60, approximately 50% of men have histological evidence 
of BPR The prevalence of BPH continues to increase with age until, at age 80, 
5 approximately 80% cf men have pathological evidence of BPH. 

Although prostatic hyperplasia is a common fmding in older men, the 
presence of urinaiy symptoms is the essential feature that distinguishes simple 
anatomic enlargement of the prostate from prostatism, which is the clinical syndrome 
whereby the patient experiences significant obstruction of urinaiy flow. It is not 

10 uncommcxi in dder men to have a palpably ralarged prostate without showing the 
symptoms of prostatism. From the patient's perspective, however, the incidence 
and progression of urinary symptcnns are more important than the mere presence 
an enlarged prostate. 

The discovery in the 1970's (M. Caine, etaL, Brit. J, UroL . 47: 193-202 

15 ( 1975)) of large numbers of alpha-adrenergic rccepuxs in the smooth muscle of the 
prostatic capsule and bladder neck led to the conclusion that there is both a static and 
a dynamic component to bladder outlet obstruction associated with BPH. The static 
component derives from the progressive hyperj^asia of the prostate with aging, 
leading to lu^thral narrowing which causes symptoms of urinary obstruction. 

20 Superimposed on this essentially mechanical problem is the variable degree of 

smooth muscle contraction controlled by the sympatheic nervous system and whidi 
is affected by by factors such as stress, cold and sympathomimetic drugs. It is this 
dynamic component which explains the often rapid fluctuations in symptoms 
observed in patients with prostatism. 

25 The currently most en"ective treatment for BPH is the surgical procedure of 

transurethral resection of the prostate (TURP) Since il removes the obstructing 
tissue (C. Chappie, Br. Med. Journal 2Q4: 1 198-1 199 (1992)) it is a treatment 
which is directed to the static and dynamic components of BPH. However, this 
surgical treatment is associated with rates of mortality ( 1 %) and adverse event 

30 (incontinence 2-4%, infeciicm 5-10%, and impotence 5- 10%). A non-invasive 
alternative o^tment would thus be highly desirable. 

The incidental clinical observation tfiat urinai>' incontinence develq)ed in 
women during antihypertensive treatment with prazosin (T. Thien, K. R Delacre, E 
M J. Debruyne, R- A. P. Koenc, Br. Med. Journal , 622-623 (1978)) and the 

35 experimental work of Caine {op cit.) contributed to the recognition of the potential 
role of selective a- 1 adrenoceptor blodcade in diseases of the lower urinary tracL 
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Subsequent studies by several groups have doctimented the functional role of a-1 
adrenoceptors relative to a-2 adrenoceptors in the stromal compartment of the 
prostate, thereby providing a putative mcdecular basis for the use of specific a-1 
adrenoceptor blockers in the non-suigical management of BPH (C. R. Chappie. M. 

5 L. Aubry. S. James. M. Oreengrass, G. Bumstock. R. T. Turner- Warwick. Br. J. 
Urol fij: 487-496 (1989)). Qinical efTicacy of o-l antagonists in BPH has been 
demcHistrated with several non-selective a-1 blockers, induding terazosin 
(Hytrin™ ), i»azosin. and doxazosin. Treatment periods as short as two to four 
weeks with a-1 adrenoceptor blockers have shown objective improvements in the 

10 mean and maximum urinary flow rates ( 14-96%) with subjective improvements in 
patients' symptom scores (R. A. Janknegt. C. R. Chappie. Eur. Urol. 24: 319-326 
( 1993)). Longer term studies with terazosin, indoramin, prazosin, and doxazosin 
have similarly demonstrated agnificant improvements in urinaiy flow rates and 
subjective symptom scores (R A. Janknegt, op. dL, H. Lepor, O. Knapp- 

15 Maloney. /. Urol, 145: 263A (1991), W. Chow, D. Hahn, D. Sandhu, Br. J. Urol. 
fig: 36-38 (1990) and C R. Chappie. T. J. Christmas, E J. O. Milroy, Urol. Int. 
45: 47-55 ( 1990)). However, these agents possess similar dose limiting side 
effects: hypotension, dizziness, and muscle fatigue. There thus exists a need for a 
"uroselective" a-1 antagonist with reduced ade effect liabilities. 

ao 

Siiminarv of the Invention 
In its prindple embodiment, the present invention provides certain 
hexahydio-[lH]-benz[e]isoindole compounds of the foratula I: 




(CH2)„— W 

I 

or a i^iannacoitically acoq>tabIe salt tberecrf' wherein n is an integer from. 2 to 6. 

R] and R2 are independently sdected from die group consisting of 
hvHmf>Mt alkvl of one to six carbon atom, alkmy of one to six carbon atcHns, 

"rf ^ , ^ 

hydroxy, halo, carboxy. and alkoxycaibonyl of two to eight carbon atoms. 



30 
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W is selected from the group consisting of 




5 wherein R3 is selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, unsubstituted phenyl and phenyl substituted with alkyl of one to six 
carbon atoms, and R4 is hydrogen or alkyl of one to six carbon atoms. 

U , taken together with the carbon atoms to which it is attached forms a ring 
selected from the group consisting of (a) an unsubstituted or substituted five 

10 membered ring having four carbon atoms, two double bonds and one heteroatom 
selected from the group consisting of -NCRs)-, -O- and -S- wherein R5 is hydrogen 
or alkyl of one to six carbon atoms and the ring substituent is selected from the 
group consisting of alkyl of one to six carbon atoms, phenyl, halo, cyano, nitro, 
caiboxy, alkoxycarbonyl of two to eight carbon atoms and alkoxy of one to six 

15 carbon atoms; (b) an unsubstituted or substituted five membered ring having three 
carbon atoms, two double bonds and two heteroatoms selected from the group 
consisting of two nitrogen atoms, one oxygen atom and one nitrogen atom, and one 
sulfur atom and one nitrogen atom wherein the ring substituent is selected from the 
group consisting of alkyl of cMie to six carbon atoms, phenyl, halo, cyano, nitro, 

20 carboxy, alkoxycarbonjd of two to eight carbon atoms and alkoxy of one to six 
carbon atoms; (c) a benzene ring which is unsubstituted or substituted with a 
substitutent selected from the group consisting of alkyl of one to six carbon atoms, 
phenyl, halo, cyano, nitro. carboxy, alkoxycarbonyl of two to eight carbon atoms 
and alkoxy of one to six carbon atoms methylenedioxy and ethylenedioxy; and 

25 (d) an unsubstituted or substituted six membered ring having one to three double 
bonds and one or two nitrogen atoms, wherein the ring substituent is selected from 
the group consisting of alkyl of one to six carbon atoms, phenyl, halo, cyano. nitro, 
carboxy, alkoxycarbonyl of two to eight carbon atoms and alkoxy of one to six 
carbon atoms. 



30 
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In one embodiment, the present invention provides a compound of the 



formula 




Pa 



(ID 



5 wherein R] . R2> n, R3 and U are as previously defmed. 

In another embodiment, the present invention provides a compound the 
formula 




(III) 

10 wherein R|, R2. n. R4 and U are as previously defined. 

Yet another embodiment of the present invention provides a compound of 
formula 0) wherein W is selected frcxn the group consisting of 

o. L B, o. 



O X 

Ra 




and -^N 




\ / R/ 



wherein X is selected from the group consisting of -NCRs)-, -O- and -S- wherein R5 
is hydrogen or alky! of ooe tn six carbon atoms. Ra and R7 are the same or different 
and are indepoidently selected fron the groiq> consisting <^ hydrogen, alkyl of one 
to six carbon atoms, phenyl, halo, cyano, nitro, caiboxy, alkoxycarbonyl of two to 
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eight cartx>n atoms and alkoxy of one to six carbon atcnns, and R3 is as previously 
defined. 



In yet another embodiment of the present invention provides a compound of 
fmnula (I) wherein W is selected from the group consisting of 




wherein X is selected from the group ccMisisting of -N(R5)-, -O- and -S- wherein R5 
is hydrogen or alkyl of one to six carbon atoms, R6 and R7 are the same or different 
and are independently selected from the group consisting of hydrogen, alkyl of one 
10 to six carbon atoms , phenyl, halo, cyano, nitro, carboxy. alkoxycarbonyl of two to 
eight carbon atoms and alkoxy of one to six carbon atoms, and R4 is as previously 
defined. 

Another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 




Fb R3 




wherein X is selected from the group consisting of -N(R5)-. -O- and -S- wherein R5 
is hydrogen or alkyl of one to six carbon atoms and R3 is as previously defined. 
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Another embodiment of the present inventian provides a compound of 
fomula 0) wherein W is selected frcmi the group oonasting d* 



■^\y -^xy 

O R4 O B« O R4 



° ^ O R« O R« 



wherein X is selected from the group consisting of -N(R5K -O- and -S- wherein R5 
is hydrogen or alkyl of one to six carbon atoms and R4 is as previously deflned. 

another embodiment of the present invention provides a compound of 
formula (I) whorein W is 

wherein m is selected from 1. 2 and 3 and. when m is 2 or 3, Rs at each occurence 
is independently selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, halo, cyano, nitto, carboxy, alkoxycaibcmyl of two to eight carbon 
15 atoms, alkoxy <^ one to six carbon atoms and, when m is 2, methylenedioxy and 
ethylenedioxy. and R3 is as previmisly defined. 



20 
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Another embcxlimenl of the present invention provides a oxnpound of 
formula (I) wherein W is 

O R4 

wherein m is selected from 1, 2 and 3 and, when m is 2 or 3, Rgateachoocuienoe 
is independently selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight carbon 
atoms, alkoxy of one to six carbon atoms and, when m is 2, methylenedioxy and 
ethylenedioxy, and R4 is as previously defmed. 

In yet another embodiment, the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 





and 




wherein p is selected from 1 and 2 and. when p is 2, R9 at each occurence is 
independently selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of two to eight 
15 carbon atoms and alkoxy of one to six carbon atoms, and R3 is as previously 
defmed. 



20 
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Anotho- embodiment of the present invention provides a compound of 
fonnula G) wherein W is selected from the group consisting of 




O R« 



s wherein p is selected from 1 and 2 and. when p is 2, R9 at each occurence is 
independently selected from the poop consisting of hydrogra. alkyl of one to six 
carbon atrans, phenyl, halo, cyano. nitro, caiboxy, alkoxycarbonyl of two to ei^t 
carbon atoms, and alkoxy of one to six carbon atoms, and R4 is as previously 
deflned. 

10 Another embodiment of the p-esent invention provides a compound of 

(omnia G) wherein W is selected fn»n the group consisting of 




wherein Rio is selected from the group consisung of hydrogen, aikyi of one 10 six 
15 carbon atoms, phenyl, halo, cyano, nitro. carboxy. alkoxycarbraiyl of two to eight 
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carbon atoms and a]koxy of one.to six carbon atoms and R4 is as previously 
defined. 

Another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected (nxn the group consisting of 




wherein Rio is selected from the group consisting of hydrogen, alkyl of one to six 
carbon atoms, phenyl, halo, cyano, niu-o, carboxy, alkoxycarbonyl of two to eight 
10 carbon atoms, and alkoxy of one to six carbon atoms and R3 is as previously 
defined 

A preferred embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 




15 
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wherein Ri, R2. n, in, R4. R6. R? and Rs are as previously defined. 

A more preferred embodiment of the present invoition is a compound of 
formula (I) wheiwn one of Ri and R2 is alkoxy of one to six cartxm atoms and the 
other one is hydrogen, n is selected from an integer from 2 to 4 and W is selected 
6 fran die group consisting o( 




wherein Ri, R2. n. m, R4, R6. R? and Rg are as previously defined. 
10 The present invention also relates to jdiannaoeutical compositions which 

comprise a therapeutically effective amounted a compound of Qaim 1 in 

combination with a phannaceutically acceptable cairier. 

The invention further relates to a method of antagonizing o- 1 receptors in a 

host mammal in need of such treatment a therapeutically effective amount of a 
15 compound of Qaim 1. 

The inventioi still further relates to a method of treating BPH in a host 

mammal in need d* such beamient a thenqseutically effective amount of a compound 

of Claim 1. 

Delailed Description of Ihe Invention 
20 As used throughout this specification and the appended claims, the fdlowing 

terms have the meaning specified. 

The term "alkyl" as used herein refer to stiaigbt or brandied cliain alkyl 
radicals including, but liot limited to, methyl, ethyl, n-propyl. iso-propyl, n-butyl, 
iso-butyl, sec-butyl, t-butyl, n-pentyl, 1-methylbutyl. 2,2-dimetiiylbutyl. 2- 
25 methylpentyl, 2,2-dimethylpropyl, n-hexyl and the like. 



wo 96/22991 



PCT/US96/00178 



12 

The term "alkoxy" as used herein refers to an alkyl group, as previously 
defmedL attached to the parent molecular moiety through an oxygen atom. Examfries 
of alkoxy include, but are not limited to, methoxyrethoxy, isopropoxy, tert-butoxy, 
and the like. 

5 The tenn 'alkoxycarbcnyl " as used herein refers to an alkoxyl group as 

previously defined appended to the parent molecular moiety through a carbonyl 
group. Examples of alkoxycarbonyl include, but are not limited to, 
methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonjd and the like. 

The term "ethylenedioxy" as used herein refers to -O-CH2-CH2-O- which 
10 when attadied to two adjacent positions on a benzene ring fonns a six-membered 
ring. 

The term "methylenedioxy" as used herein refers to -OCH2-O- which when 
attached to two adjacent positions on a benzene ring fonns a 5-membered ring. 

By "pharmaceutically acceptable salt" is meant those salts which are, within 

15 the scope of sound medical judgement, suitable for use in contact with the tissues of 
humans and longer animals without imdue toxicity, imtaticHi, allergic response and 
the like, and are commensurate with a reasonable benefit/risk ratio. 
Pharmaceutically acceptable salts are well known in the art For example, S.M. 
Berge, et al. describe f^aimaceutically acceptable salts in detail in J. Phamu 

20 Sciences, 66: 1-19 (1977). The compounds of the present invention can be used in 
the fonn of salts derived from inorganic or organic acids. The salts can be prepared 
in situ during the fmal isolation and purificaticxi of the compounds of the invention, 
or separately by reacting the free base function with a suitable organic acid. These 
salts include but are not limited to the following: acetate, adipate, alginate, citrate, 

25 aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, 
camph(xsulfonate, digluccxiate, cyclopentanepropionate, dodecylsulfate, 
ethanesulfonate, glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, 
hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxy- 
ethanesulfonate, lactate, maleate, methanesulfonate, nicotinate, 2- 

30 naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 

3-phenylpropionate, picrate, pivalate, proiMonate, succinate, tartrate, thiocyanate, 
/>-toluenesulfonate and undecanoate. Also, the basic nitrogen-containing groups can 
be quaternized with such agents as loweralkyl halides, such as methyl, ethyl, 
propyl, and butyl chloride, Inomides, and iodides; dialkyl sulfates like dimethyl, 

35 diethyl, dibutyl, and diamyl sulfates, long chain halides such as decyl, lauryl , 

myristyl and stearyl chlorides, bromides and iodides, aralkyi halides like ben^^l and 
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phenethyl bromides, and others. Water or oil-soluble or dispersible products are 
thereby obtained 

Examples of adds which may be employed to form pharmaoeutically 
acceptable acid addition salts include such inorganic acids as hydnxdiloric acid, 

5 sulphuric add and phosphoric add and such «ganic adds as oxalic add, maleic 
add, succinic add and dtric add. Basic additioo salts can be prepared in site 
during the final isolation and purificaticm of the ocmipounds f^ 
separately by reacting the carboxjiic add f unction with a suitable base such as the 
hydroxide, carbonate or bicarbonate of a pharmaoeutically acceptable metal cation or 

10 with ammorua, or an orgaiiic primary, secondary or tertiary amine. 

Pharmaceutically acoeptaUe salts indude, but are not limited to, cations based on the 
alkali and alkaline earth metals, sudi as sodium, lithium, potassium, calcium, 
magnesium, aluminum salts and the like, as well as nontoxic ammonium, quaternary 
ammonium, and amine cations, including* but not limited to ammonium, 

15 tetramethylammcHiium, tetraethylammoniimi, methylamine, dimethylamine, 

trimetfaylamine, thethylamine, ethylamine, and the like. Other representative organic 
amines useful for the formation cf base additicHi salts indude diethylamine, 
ethylenediamine, ethaiK)lamine, diethanolamine, piperazine and the like. 

Asymmetric centers may exist in the compounds of the present invention, 

20 The present invention comtempiates the various steredsomers and mixmres thereof. 
Starting compounds of particular stereodiemistry are eitiier commerdally available 
or are made by the metiiods detailed below and resolved by tedmiques wdl known 
in the art of organic chemistry. 

Representative examples of compounds falling within the scope of this 

25 invention indude: 

3-[2-(w-9-methoxy-233MA9b-hexahydro-[lH]-benz[e]isoindol-l- 

yl)ethyl]-[lH3H]-quinazoline-2,4(lH3H)-dione; 

3-[2-(cij-9-methoxy-233a,4»5,9b-hexahydro-[lHl-benz[eJisoindol-l- 
yl)ethyl]-7-metiiylthieno[3,2-^]pyrimidine-2,4(lH3H)-dione; 
30 3-[2-(ciJ-6-methoxy-233a,4A9b-hexahydro-( lHl-benz[e]isoindol- 1 - 

yl)etiiyl]-Smethylthicno[23-dlpyrimidine*2,4(lH3H)-dione; 

3-[2-(c«-6-methoxy-233a,4,5,9b-hexahydro-[lH)-benz[e]isoindol-l- 
yl)etiiyll-thienor3,2-^lpyrimidine-2^1H3H)-dione; 

3-f2-{cw-6-methoxy-233M A9b-hexahydro-[ lH]-ben2[e]isoindol- 1 - 
35 yl)etiiyl]-5-phenyl-thieno[23-d]pyrimidine-2,4(lH3H)-dione hydrochloride; 
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3-[2-(ci5-6-methoxy-233a,4,5.9b-hexahydro- ( IHl-benzleJisoindcrf- 1 - 
yl)ethyI]-6-phenyl-thicno[23-dJpyrimidine-2,4<lH3H)-dione; 

3-[2-(cw-6-methoxy-233M,5,9b-hexahydrc>-[lH]-benz(e]isoind(d-l- 
yl)ethyll-thicno[3,4-dlpyrimidine-2,4(lIi3H)-dione; 
5 3-[2-(cw-6-methoxy-233a,4^,9b-hcxahydro-[ lH]-benz[c)isoindol- 1 - 

yl)ethyl]-8-methoxy-<]uina2oluie-2,4(lH3H)-dione; 

3-[2Kci»-6-methoxy-233a,4A9b-hexahydio-(lH]-beiiz[e]isoindoI-l- 
yl)ethyl]-6J-dimetboxy-quina2oliiie-2.4(lH3H)-dione: 

3-[2-(ctf-6-methoxy-233a,4^^hexahydro-[lH]-bciiz[clisoindol-l- 
10 yl)ethyl]-7-chl(»o-quiiiazoline-2,4<lH3H)-dioite; 

3-[2-(cts-^methoxy-233a,4^^b-hexahydio-[lH)-benzre]isoindoI-l- 
yl)ethyl]-5-inethyl-quinazoline-2,4(lH3H)-dione; 

3-[2-((3aR,9bR)-c»s-6-mechoxy-233a.4,5.9b-hexahydro-IlHJ- 
benz(e]isoindoI-l-yl)ethyl]-thieno[23-d]pyrimidine-2,4{lH3H)-dione; 
15 3-(2-(c«-6-methoxy-233a.4^,9b-hexahydro-[lH]-beiiz[eJisoiiidoI-l- 
yl)ethylJ-7-carbomethoxy-<juina2oline-2.4(lH3H)-dione; 

3-[2-(cw-6-methoxy-233M,5,9b-hexahydro-[lH]-beiiz[eJisoiiidoM- 
yl)ethyl]-6-nuoro-quinazoline-2.4(lH3H)-dioiie; 

3-[2-(cw-6-inethoxy-233a,4,5,9b-hcxahydro-[lH]-benz[e]isoindol-l- 
20 yl)ethyI]-6-nitro-quinazoline-2,4( lH3H)-dione; 

3-[2-(cw-6-inethoxy-233a,4^,9b-hexahydio-[ lH]-bcnz[e]isoindol-l - 
yl)ethyl]-6-inethoxy-quiiiazoline-2,4(lH3H)-dione; 

3-[2-(cw-6-methoxy-233a,4^,9b-hexahydro-[lH]-bcnz[elisoindol-l- 
yl)ethyl J-6.7,8-trimethoxy-quina2oline-2,4( 1 H3H)-dione; 
25 3-[2-(cM-6-methoxy-233a,4^,9b-hexahydro-I lH]-benz[e]isoindd-l- 

yl)ethyl)-8-methyl-<)uinazoUne-2.4( lH3H)-dione; 

3-[2-(cw-6-mcthoxy-233a,4A9b-hcxahydio-[ lH]*benz{e]isoindol- 1 - 
yl)ethyl]-63-dimethyl-quiiiazoliiie-2.4( lH3H)-dioiie; 

3-[2-(cw-6-methoxy-233a.4,5^b-hcxahydro-IlH]-ben2[e]isoindd-l- 
30 yl)ettiyl]-pyrido(23-d]pyrimidine-2,4( lH3H)-dioiie; 

3-I2-(ci$-6-methoxy-233a,4,5,9b-hexahydro-[lH]-benz{e]isoiiid<d-l- 
yl)elhyl]-pyridoI3^-d)pyrimidine-2,4(lH3H)-dione; 

3-[2-(ctf-6-inethoxy-233a.4^,9b-hexahydfo-[lH]-boiz[e]isQindol-l- 
yl)ethyl]-S-chlorcK]uinazoluie-2,4(lH3H)-di<»e; 
35 3-[2-(cis-6-meihoxy-233a.4.5^b-hexahydro-[ lH]-baiz[e]isoiiidol-l- 

yl)ethyl]-pyridoI3,4-d]pyriinidine-2,4(lH3H)-dione; 



3-[2-(cM-6-methoxy-233a,4^^b-hexahydio-[lH]-benz[e]isoiiidol-l- 

yI)ethyI]-7-nuoro-quinazoline-2<4( lH3H)-dionB; 

3-I2-(dj-6-metlioxy-233a,4A9b.hexahydro-[lHl-bcnz[eJisoiiidol-l- 

yl)ethyI>l-methyl-quiiia2c>line-2,4(lH3H)-dioiie; 

3.(2-(ctf-6-metlK>xy-233M.5^hexahydio-[lH]-bajz[e]isoiiidol-l- 

yI)eihyl]-pyrido[43Hl]pyriiiudiiK-2,4(lH3H)-dioiie; 

3-{2-(d5-6-me!lK)xy-233M.5^hexahydio-[lH]-benz[e)isoindol-l- 

yI)ethyl]-l-ii»thyl-lH-pynm)lo[3,4^iJpyriimdme-4.6(5H.7H^ 

3-[2^dj-6-methoxy-233M^,9b-hcxahydro-[lHl-bcn2[c]i8oiodol-l- 
yl)ethyl3-6-methylthieiio[23-<llpyriiiiidiiie-2,4( lH3H)-dioiie; 

3-[2-(cw-6-methcixy-233MA9b-hcxahydrc>-[lHl-benz[e]isoindol-l- 
yl)ethyll-lH-pyrroloI23-d]pyrim>dine-2.4(3H.7H)-<iione; 

3-[2-(cis-6-methoxy-233a.4A9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-7-phenylhieno[3^-dlpyrimidine-2,4(lH3H)-dione; 

3-[2-(cw-6-methoxy-233a.4^.9b-hexahydix>-[lH]-beiizIe]isoindol-l- 
yl)ethyl]-6-phenylthienoP2-dlpyrimidine-2.4<lH3H)-dioiie; 

3-[2-(ctf-6-melhoxy-233a,4^^b-hexahydrc>-[lH]-beiiz[e]isoindoI-l- 

yl)ethyll-6,7-dimethoxy-quina2oline-4(3H)-<me; 

3-[2-(ciy-6-inethoxy-233a.4.5,9b-hexahydio-[lHl-benz[e]isoiiidol-l- 

yl)ethyI]-quinazoline-4(3H)-one; 

3-[2-(cir-6-hydroxy-233a.4^,9b-hexahydro-[lH]-bcnz[e)isoindoI-l- 

yl)ethyl]-thieno[23-dlpyrimidine-2,4< lH3H)-dioiie: 

3-[2-((3aR,9bR)-cw-6-inethoxy-233a,4A9b-liexahydro-[lH]- 

benzlejisoindol- l-yl)ethyIl-quinazoline-2( lH)-one; 

3-l2-((3aR,9bR)-dj-6-methoxy-233a,4.5^b-hexahydro-[lH]- 
benz[e]i8oindol- l-yl)ethyll-67-niethylenedioxyquiiiazoliiie-2v4( lH3H)-diooe; 

3-[2-((3aR,9bR)-ds-6.methoxy-233a.4.5^b-hcxahydro-[lHl- 
benz[c]isdndol-l-yl)ethyll-6J-<thylenedioxyquinazdii»-2,4(lH3H)-di«^ 

3-I2-((3aR^bR)-aj-6-methoxy-233a,4^.9b-hexahydro-[lH> 
beiiz[e]isoindol-l-yl)eajyIl-67-diiiicthoxyquinazoline-2,4(lH3H)-dioiie; 
3-[2-((3aR.9bR)-cw-6-methoxy-233a,4^^b-hexahydro-[lH)- 

benz[c)isdiidol-l-y!)ethyl]-l-methyWKlimeihoxyqmi^^ 

?-f2^d*^mellioxy-233M^.9b-hcxahydio.[lHl-bcnz[e]isMndol-l- 

yl)cthyl]-6-mcthoxy-thiciK)|3^^l]pyriinidine-2,4(lH3H)-diooe; 

3-[2-((3aR,9bR)-ctf-6-methoxy-233a.4A9b-hcxahydro-(lH]- 

benz[e]isoindol- 1 -yl)ethyIJ-6,7-dimethoxy-quinazoline-4(3H)-one; 
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3-[2-((3aR.9bR)-ci5-6.methoxy-233a,4A9b-hcxahydrcv[lH]- 
benz[e]isoindd-l-yl)ethyl]-thieno[23-<llpyriinidine-4(3H)-one; 

3.[2-((3aR;9bR)-rw-6-mcthoxy-233M^,9b-hexahydro-(lH^ 

benz[e]isoindol-l-yI)ethyi]Kiuinazoline-2( 1H)-Qne; 
5 3-[2-<cM-6-mctlioxy-233MA9b-hexahydn>-[lH]-ben2[e]isoind^^^ 
yl)ethyl]KiuinazoIine-4(3H>oiie; 

2-[2-(c£y-6-mcthoxy-233a.4,5,9l>-hexahydro-[lH]-ben2[c]isdn^^^ 
yl)ethyl]-1^3,4-tetrahydiQisoquinolin-13-diQne; 

2- [2-(ciy-^mcUioxy-233M.5,9b-hcxahydro-IlH]-benz[c]isd 
10 yl)ethyl]-6J-^imcthoxy-lA3,4-tctrahydroisoquin 

3- [2Krfy-6-mc!hoxy-233M,5,9b-hexahydix>-[ lH]-ben2[e]isoindoI- 1 - 
yl)ethyI]-2,4-pleiidinedione; 

3-[2-(ciJ-6-melhoxy-233MA9b-hcxahydro-[lH]-benz[c)isdndd-l- 
yl)ethyl)-7-(3,4-dimethoxyphenyl)-thieno[3^Kllpyrimidine-2,4(lH3H^ 
15 3-[2-(cty-6-nielhoxy-233a,4.5,9b-hexahydrc>-[lH]-benz(e]isoindoI-l- 
yDethyl]- l-methyl-thieno[23-^]pyriinidine-2,4( lH3H)-dione; 

3-[2-(c£r-6-methoxy-233M»5.9b-hexahydro- ( 1 H)-benz[e]isoindol- 1 - 
yl)ethyn-6-chlorothieno[23-dlpyrimidine-2,4(lH3H)-dione; 

3-[2Kci5-6-melhoxy-233Mt5,9b-hexahydix>-[lH)-benz[e]isoindol-l- 
20 yl)ethyl]- l*methyl-6*dimeth)ianunocarbonyl-thieno[23-d]pynmic^ 1H3H) 
dione; 

3-[2-(c/5-6-inethoxy-233a.4,5,9b-hexahydro [ 1 H]-benz[e]isoindol- 1 - 
yl)ethyl]oxazolo[5,4-d]pyrimidine-5J(4H,6H)-dione; 

3-[2-(ci5-6-methoxy-233Mt5,9b-hexahydro-( lH]-bcnz(c3isoindol- 1- 
25 yl)ethyl]-7-aminoK)xa2olo[5,4<I]pyriinidin-5(6H)-one; 

l-[2-(ro-6-mcthoxy-233M»5,9b-hexahydrc>-[lH]-benz[e]isoindol-l- 
yl)clhyI]-3,9-dimelhyI-[lH]-purine-2,6-dionc; 

l-[2-(c£y-6-methoxy-233a,4.5.9b-hexahydr(>[lH]-benz[e]isoindol-l- 
yl)ethyl]-3J- dimethyl-r7H]-imidazo[43-dJpyriinidin-2,6-dionc; 
30 3-[4-(d5-9-incthoxy-233a,4»5.9b-hcxahydro-[lHJ-benz[c]isoindol-l- 
yl)butyl]-6J-<limethoxy-K)uiiiazoline-2,4(lH3H)Kl 

3-[2-(«-6-mcihoxy-233MA9b-hexahydn>[lH]-benzIe]isoindol-l- 
yl)ethyU]-73-<limethoxy-quinazdine-2,4(lH3H)Kiione; 

3-[2-(ctt-6-mcthoxy-233a.4^,9b-hexahydro-[lHl-bcnz[e)isoindol.l- 
35 yl)ethyli)-7-mcthoxy-qiiiiiazoline-2,4(lH3H)-dione; 
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3-[2-(cw-6-methoxy-233a,4^^b-hexahydro-[lH]-benz(e]isoindol-l- 
yI)eth)ill-73-<iimethyI-quiiia2oUiie-2.4(lIi3H)-dione; 

3-[2-(cw-^mcthdxy-233M.5^b-hexahydix>-[lH]-bcnz[elisoindoI-l- 

yl)ediyU]-7-medi3dsulfoiqianuai(>H)ui^^ 
5 3.[2-^c»^medx)Ky-233a.4^^b-hexahyclio-[lH]-benz[e]i8di^^ 
yl)ethyll)-7,8^ylenedioxy-<iuina2oUiie-2,4(lH3H)^oiie; 

3-P-<cif-6-hydn«y-233a,4^,9b-h«cahydio-[lH]-benz[e]isoiiKl^^ 
yl)ethyU]-6J-<lim^axy'K|uiiiazoUiie-2.4(lH3H)-dioae; 

2>[2Kcu-6-methQxy-233a,4^^b-hexahydio-[lH]-benz[e]isoiiid(d-l- 
10 y1)etih)dl]-4-amino-^7-dimrtfaoixy'^rina7oline; 

3-[2-(ciJ-6-methoxy-233a,4A9b-hexahydro-[ lH]-benz[e]isoindoI- 1- 
yl)ethyIl]-6K:hl<MO-7-methoxy-quiiiazoline-2,4<lH3H)-<iioiie; 

3-[2-(cw-6-methoxy-233a,4»5,9b-hexahydn>[lH]-benz[e]isoiiidol-l- 
yl)eihylll-6-methoxy-7-chloiD-quina2oline-2,4(lH3H)-dicme; 
15 3-[2-(af-6-inethoxy-233a,4^^hexahydiT)-[lH]-benz(e3isoindo!-l- 
yl)eth}11]-7^1imethylaminccaibooyl-quina2ioliiie-2,4(lH3H)-dione; 

3-[2Kcw-6-inethaxy-233M^,9b-hcxahydn>-llH]-benz{e]isoindol-l- 
yI)ethylI]-7-cyaiK>-quiiiazoline-2.4( lH3H)-dioiie; 

3-[2-(»ow-9^niethoxy-233a,4^,9b-hexahydro-I lH]-benz[e]isoindd- 1- 
20 yl)ethyI]-[ 1 H3H]-quina2oline-2,4{ lH3H)-dione; 

3-[2-(m»w-6-inethoxy-233a.4,5^hexahydro-[lH]-ben2[e]isoindol-l- 
yl)ethyl]-thieDo[3^-d]pyriinidiDe-2,4(lH3H)-diaoe; 

3-[2*(mins^methoxy-233M^.9b-hexahydio-[lH]-benz[e]iscHiido]-l- 
yi)ethyl]-8-methaxy-<}uiiiazoline-2.4(lH3H)-dioiie; 
25 3-[2-(ireinf •6-niethoxy-233a,4.5^t>-hexahydro-[ 1 H]-benz[e]isoindoI- 1 - 
yl)ethyl]-6.7-^iiietlioxyH)uiiiazdine-2.4(lH3H)-dione; 

3-[2-(/mnff-6-mcthoxy-233a,4A9b-hexahydro-[lHJ-benz[clisoindol-l- 

yl)ethyl]-7-chlofo-qiiinazoliiie-2.4(lH3H)-diooe; 

3-[2-<m»if^methoxy-233MA9b-hexahydn)-(lHJ-bcnz(eJisdndol-^ 
30 yl)ethyl]-7^2ui)omethoxy-4iwiuaoUne-2,4(lH3HHio^ 

3-I2-(mm»-6-iiicthoxy-233a,4A9b-liexahydiio-IlH]-benz[e]isoindol-l- 
yl)ethyl]-6.73-trimetlioxy-quioazoIiiie-2.4(lH3H)-dione; 

3-[2-(m»»-^inethoxy-233a,4A9b-hexahydro-(lH]-benzlc]isoindol-l- 
yOethyl]- l-methylqiiiiiazoUiie-2,4(lH3H)-dioDe; 
35 3-[2-(minff-6-methoxy-233a,4.5^b-hexahydn>.[lH]-ben2( ]i8oindoI-l- 

yl)ethyl]-6.7-dimelhoxy-qiiinazoliiie-4(3H)-ooe; 
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3-(2-(minj-6-methoxy-233M,5,9b-hcxahydr<>-[ lH]-benz[elisoindol- 1- 
yl)ethyl]-6J-methylenedioxyquinazoline-2,4<lH3H)-dione; 

3*[2H[<nin5-6-methoxy-233M,5~9lvte 
yl)ethyl]-6,7-ethylenedioxyquiDazolme-2»4( lH3H)-<li(me; 
5 3-[2-<imnf-6-methoxy-233M*5»9b-hexahydio-[lH]-benz[e]i 
yl)ethyl]-l-methyl-^J-dimethoxyquiiiazoline*2,4(lH3H)K^ 

3-[2-(in2n5-6-methoxy-233M»5»9i>-hexahydio-[lH]-benz[e]i 
yl)ethyl]-6-methoxy-thieno[3^-Kl]pyriinidiiie-2,4(lH3H)Hli 

3-[2<(3a^,9bJ?)-di-6-methoxy-233M,S^b-hexahydrc>-[l^^ 
10 benz[e]isoindd- l-yl)ethyl]-7-carbamylquinazoline-2,4( 1^ 

3-[2K(3a«,9b^)-ay^mcthoxy-233M,5.9b-hexahydro-tlHl. 
beiiz[e]isdxKlol-l-yl)ethyl]-7K^» TV'-^methyOcarbamyl^ 1H3H)- 
dione; 

3.[2K(3a/?,9b^)-cts.6-rnethoxy-233MA9b-hexahydro-[lH]- 
1 5 ben2[e)isdndoI- 1 -yl)ethyl]-6,8Klichloro-7-melhoxyquina2Dline-2,4( lH3H)-dione; 
3.[2-{(3a/?,9bi?)-c«-6-methoxy-233a,4A9b^hcxahydro-[lH]- 
bcnz[c]isoindol-l-yI)ethyI]-7-chloro-6-methoxyquina2olinc-2,4(lH3F^ 
3-[2-((3a/?,9b/?)-ci5-6-meihoxy-233a,4A9b-hcxahydro.[lH]- 
benz[e]isoindd- l-yl)ethyll* l-methyI*6-chloio-7-methoxyquinazoiine-^^ 
20 dione; 

3-[2-<(3a«,9bi?)-dy-6-methoxy.233M.5,9b-hexahydro-[lH]- 
bcnz[c]isoindoI- l-yl)ethyl]-5,6-methylenedioxyquina2c^iiie-2,4( 1^ 

3-[2-((3aR,9b^)rw-6-methoxy-233M.5^b-hexahydro^[lH]- 
bchz[e]isdndol-l-yl)ethyl]-73-dimethylquiiiazoUre 
25 3-[2-((3aR,9bR)-ci5-6-mcthoxy.233M^.9b^hcxahydr<v(lH]- 

benz[e]tsoindol- 1 -yl)ethyl)-6-cartx3methQxythieno[23-d]pyrimidine-2,4( 1H3H)- 
dione; 

3-[2-((3aR,9bR)-c£s-6-methoxy-233M*5.9b-hexahydro-[lH]- 
benzfe]isoindol-l-yl)ethyl]-6K:arbomethoxythieno[3^^ 
30 dione; 

3-[2*((3aR,9bR)-cj5-6-inethoxy-233M*5^b-hexahydro-[lH]- 
benz[e]isoiiidd-l-yI)ethyI]-SH»rtx)ethoxy-lH-pyTO 
2.4(lH3H)-diQDe; 

3-[2-((3aR,9b/f)-cw-6-methoxy.233MA9b-hexahydro-[lH]- 
35 beiiz[e]isoindol- l-yl)ethyI]*6-methoxy-7*phenylthieno[3^^^ 
2,4(lH3H)-dionc; 
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3-[2-((3aJ?.9W?>cis-6-methoxy-233MA9b-hexahydro-[lH)- 
beiiz[e]isoiiidol- l-yl)ethyl]-6-methoxy-7-<thylUueno|3^-<i]pyrimidine-2,4( IH3H)- 
dione; 

3-[2-<(3a/?.9bi?).c£r-€-inetlioxy-233a,4,5^b-hexahydio-IlHh 
5 beiiz[e]i8oiiidoi-l-yl)etlQrl]-6-methoxy-7-methylthiei» 

2.4(lH3H)-dioae; 

3-[2K(3a]?.9W?)-cw-6.mcthoxy-233M.5^hcxahydio.[lt0. 
b9iz[e]isoiiKlol-l-yl)ethyl]-6-methoxy-7-isopropylthienoI3 
2,4(lH3H)-dione; 

10 3-(2-((3ai?.9bi?)-c£s-6-methoxy-233a,4A9b-hexahydro-(lH]- 
benz[e]isQindol- l-yl)ethyI]-6,7-<iimethyIquinazoline-2,4( lH3H)-dione; 

3-[2-((3a^.9b/?)ciy-6-methoxy-233a,4A9b-hexahydro-[lH]- 
benz[e]isoindoI-l-yl)ethyll-7-carboxyquinazoline-2.4(lH3H)-dione; 
3-[2-((3a/?,9b^)cis-6-methoxy-233a,4A9b-hexahydro-(lH]- 
15 benzle]isoindd-l-yl)ethyIl-7Kaxboisopropoxyquiiiazdine-2,4(lH3H)Kli<^^ 
3-r2-((3a/?,9b^)cis-6-methoxy.233a.4A9b-bexahydro-[lH]. 
ben2[e]isdndcrf-l-yl)ethyll-7-acetamidoquinazolme-2,4(lH3H)-dione; 

3-[2-{(3a/?,9b^)ctr-6-methoxy-233a,4A9b-hexahydro.IlH]- 
benz[e]isdndol-l-yl)ethyl]-7-methanesulfamylquinazDline-2,4(lH3H)-<iione^ 
20 3-[2-((3a/?,9b^)ctr-6-meUioxy-233a,4A9b-hexahydro-[lH]- 
b«i2(elis«n<k)I-l-yl)cthyIlKiuiiiazoline-2.4(lH3H)-dione; 

3-[2-{(3a/?,9b/?)ctf-6-methoxy-233a,4A9b-hexahydro-(lHJ- 
benz(e]isoiiKlol-l-yI)ethyI]-7-(2.methylphenyl)thieno[33-d]pyrimidin^^ 

2,4(lH3H)-dione; 

25 3-[2-((3a/?.9b^)cts-6.methoxy-233a,4A9b-hexahydro-ClH)- 
benz(e]isoiiidol- 1 ■yl)ethyl]-7-(2-inethoxyphenyl)thieiio[3^-d]pyriinidine- 

2.4(lH3H)-dione; 

3-[2-((3a^.9bi?)ay-6-inethoxy-233a.4,5,9b-hexahydro-[lHl- 
benzIc]isdiKlol-l-yl)cU»yl)-7^iiiethyI-pyrido(43-dJpyrimidinc-2.4(lH 

30 dione; 

3-[2-((3ai?.9bJ?)cw-6-methoxy-233a.4^.9b-hexahydro.[lH]- 
benz(e]isoiiidol-l-yI)etfayl]-2,4-pteridinedioiie; 

3-r2-((3a^,9b«)ciJ-6-methoxy-233a,4^^b-hexahydro-{lHl- 
beiiz[e)isdndol-l-yI)ethyl]-pyriiiiidino[4^]pyrimidine-2.4(lH3H^ 
35 3-[2K(3a^»9b*)-c»-6-methoxy-233MA9b-hexahydro-llH]- 

benzlejisoindol- l-yl)ethyl]- l-methyl-7-methoxyquina2oline-2.4( lH3H)-dione; 
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3-[2-((3a/?,9b^)-CM-6-methoxy-233a.4,5.9b-hexahydro-[lH]- 
baiz[e]isoindol-l-yl)eU»yIl-l-(2-methoxyethyl)-6,7-dimethoxyquinazoliiie- 
2,4(lH3H)-dione; 

3-[2-((3a^.9b/?)-cw-6-methoxy-233a,4^.9b-hexahydro-[lHl- 
5 ben2[eJisoindol- l-yl)cthyl]-73-niethylenedioxyquinazoline-2,4( lH3H)-dione; 

3-[2-((3a/f.?b/J)-cis-6-methoxy-233a,4,5.9b-hexahydro-[lH]- 
benz[e]isoindd-l-yl)cthyl]-6,7-methylenedioxyquinaz0line-2,4(lH3H)-dione; 

3-[2-((3a^.9b/?)cu-6-methoxy-233a.4A9b-hexahydio-[lHl- 
benz[e]isoindol- l-yl)ethyl]-6,7-<iiinethoxyquiiiazoline-4(3H)-<nie dihydrochloride; 
10 3-[2-((3a/?.9hi?)m-6-methoxy-233a.4,5,9b-hexahydro-[lH]- 
benz[e]tsoindd-l-yI)ethyl]-73-dimethoxyquiiiazoline-4(3H)-one; 

3-[2-((3ai!,9b/?)-cu-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 
benz[elisdndoI-l-yI)ethyl]-7,8-dimeihyIpyrido[3>d]pyrimidine-2,4(lH3H)- 
dione; 

15 3-[2-((3a/?,9b^)-cis-9-methoxy.233a,4^,9b-hcxahydio.(lH]- 
beia[e]isoindol-l-yI)but34]-6J-diinethoxyquina2Dline-2,4(lH3H)-di<»e; 

3-(2-((3aR.9h«)cis-6-methoxy-233a.4^^l>-hexahydro-[lHJ- 
benz[e]isdndd-l-yl)ethyl]-7Hsuboniethoxyquinazoline-2,4(lH3H)-dione; 
3-(2-((3a/?,9bJ?)cij-6-methoxy-233a,4.5.9b-hexahydro-[lH]- 
20 benz[e]isoindoI-l-yl)ethyl]-7-carboisopropoxyquinazoline-2,4(lH3H)-dione; 
3-[2-((3a/?,9bi?)cw-6-methoxy-233a,4.5.9b-hexahydro-IlH)- 
benz(e]isoindd-l-yl)eth>1]-7Karbopropoxyquinazoline-2.4<lH3H)-dione; 

3-[2-((3a/f.9b^)dj-6-methoxy-233a,4^.9b-hexahydro-[lHl- 
benzlejisoindol- 1 -yl )ethyl]-7-nitroquinazoline-2,4( 1 H3H)-<iione; 
25 3-[2-<(3a^,9b/?)cw-6-methoxy-233a,4^,9b-hexahydro-[lH]- 

beiiz[e]isoindol- 1 -yl)ethyll-7-methoxy-8-methyl-quinazoline-2,4( lH3H)-dione; , 

3-(2-((3a^.9b/?)cw-6-methoxy-233a,4,5.9b-hexahydro-IlHl- 
benzlejisoindol- l-yl)ethyI]-7-ethoxy-8-inethyl-quina2oline-2.4( 1 H3H)-dione; 
3-[2-((3a/f.9b/?)cw-6-methoxy-233a.4^.9b-hexahydro-[lH]- 
30 benz[e]isoindol-l-yDethyI]-7,8-dimethylquinazoline-2.4( lH3H)-di(me: 
3-[2-((3a/?.9b^)ds-6-inethoxy-233a,4^.9b-hexahydro-llH]- 
benz[e]isoindol-l-yi)ethyl]-7,8-diinethoxyquinazoline-2.4(iH3H)-<li<xie; 

3-I2-((3a/?,9b/?)cw-6-cthoxy-233a,4^.9b-hexahydro-[lH)- 
beia[e]isoind(4-l-yl)ethyl}-67-dimethoxyquiiiazoline-2.4<lH3H)-di(Hie;and 
35 3-[2K(3a/?,9b/?)as-6-ethyI-233a,4A9b-hexahydro-l lH]-beiiz[eJisoindoI- 

1 .yl)ethyIl-6,7-diincthoxyquinazoIine-2,4( lH3H)-dioiie; or a 



W 9«/22991 



PCT/US96/00178 



21 

phaimaoeutically acceptable salt diereof. 

Preferred compounds are selected from those having fonnula (I) wheiein one 
of Ri and R2 is alkoxy of one to six carbon atoms and the other one is hydrogen, n 
5 is selected from an integer from 2 to 4, and W is sdecled from the group consisting 

of 




O B( 



wherein m is selected from 1. 2 and 3. R6 and R7 are the same or difierent and are 
independently selected from the group consisting of hydrogen, all^l of one to six 

10 carbon atoms, phenyl, halo, cyano. nitro. carboxy, alkoxycaibonyl two to oght 
carbon at(»ns and alkoxy (tf one to six carbon atoms, Rg at each occurence is 
independratly selected from the group consisting of hydrogen, allgrl oi one to six 
carbon atoms, halo, cyano. nitro, carboxy, alkoxycarbmyl of two to eight carbon 
atoms, alkoxy of one to six carbon atcnns and, when m is two, methylenedioxy and 

15 ethylenedioxy, and R4 is as }»eviously defined is selected from the group consisting 
of: 

3-[2-(cu-6-methoxy-233a.4,S,9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethyi]-8- 

methoxy-<|uinazoline-2,4(lH3H)-dioae; 
3-[2-(cj;r-6-metfaoxy-233a,4,5,9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethyl]- 
20 6,7-dimethoxy-quinazoline-2.4(IH3H)-<lione; 

3-[2-(ejiy-6-methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethyl]-7- 

chlaro-quinazoline-2,4<lH3H)-di<nie; 
3-[2-((3aR,9bR)-c«-6-methoxy-233a,4A9b-hexahydn>[lH]-ben2[e]isoindol-l- 

yl)ethyl]-thieno[23-d]pyiimidine-2.4( lH3H)-dioae: 
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- 3-[2-(cw-6-methoxy-233a,4.5,?b-hexahydro-( 1 H]-ben2[e]isoindol- 1 -yl)ethyI]-7- 
cart>omethoxy-quinazoIine-2,4( lH3H)-dione; 
3-[2-(cir-6-roethoxy-233a,4,5,9b-hexahydro-[lH)-ben2[e]isoindol-l-yl)ethyll-6- 
methoxy-qiiiDazoline-2.4<lH3H)-dioiie; 
5 3-[2-(ctJ-6-methoxy-233a,4»5^b-hexahydio-[lH)-benz[e]isoindol-l-yl)ethyll- 
6,8-dimethyl-<)uinazoliae-2,4( lH3H)-dioDe; 
3-[2-(cw-6-methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindoM-yl)ethyl]-l- 

metbyl-quiiiazoliiie-2,4(lH3H)-dione; 
3-[2-((3aR^bR)-cw-6-methoxy-233a,4^,9b-hexahydro-[lH]-beii2[c]isoindol-l- 
10 yl)ethyI]-6,7-inethylenedioxyquinazcdine-2,4(lH3H)-dioiie; 

3-[2-((3aR,9bR)-cu-6-methoxy-23 3M.5.9b-hexahydTO-[lH]-benz[e]is(Nndol- 1- 

yl)ethyl]-6,7-ethylenedioxyquinazoline-2.4(lH3H)-<lione; 
3-[2-((3aR,9bR)-c»-6-methoxy-23 3a.4,5,9b-hexahydro-[lH]-benz[e]isoindol- 1 - 
yl)ethyl]-6,7-<liniethoxyquinazdine-2,4(lH3H)-dione; 
15 3-[2-((3aR.9bR)-ci5-6-methoxy-233a.4.5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-6.7-diinethaxy-quiiiazDiiDe-4(H)-one; 
3-[2-<(3ai?,9W?)-cw-6-Methoxy-233a.4A9b-hexahydn>-[lfi]-beiiz[e]isoindol-l- 

yOethyl]- l-methyI-7-inethoxyquinazoIine-2.4< lH3H)-dione: 
3-[2-<(3ai?.9M)-cu-6-Medioxy-233M^.9b-hexahydro-[lH]-benz(e]isoindol-l- 
20 yI)ethyl]-l-(2-methoxyethyl)-6,7-diinetboxyquinazoline-2,4(lH3H)-dione; 
3-[2-((3a/?,9b^)-ci5-6-Methoxy-233a,4A9b-hexahydro-[lHl.benz[e]isoindol-l- 

yI)ethyl]-7,8-inethylenedioxyquinazoline-2,4(lH3H)-diOTe: 
3-[2-((3a*,9b/?)-cts-6-Methoxy-23 3a,4^,9b-hexahydro-[ 1 H]-benz[e]isoind(^- 1 - 
yl)eth)il-6,7-inethylenedioxyquinazoIine-2,4(lH3H)-dione; 
25 3-[2-<(3ai?,9bi?)cis-6-Methoxy-233a,4r5,9b-hexahydro-(lH]-benz[e]isoindol-l- 
yl)ethyl]-6,7-<liinethoxyquinazoltne-4(3H)-one; 
3-[2-((3aR,9b/?)cis-6-Methoxy-23 3a,4^.9b-hexahydro-( 1 H]- benz[e]isoindoi- 1 - 

yl)ethyI]-7,8-dimethoxyquinazoliDe-4<3H)-one; 
3-[2-((3ai?,9bi?)-cw-6-Methoxy-23 3a,4^.9b-hexahydro-( 1 H]- benz{eJisoindol- 1 - 
30 yl)ethyll-73-dimethylpyrido[3^-dlpyrimidine-2,4< lH3H)-dione; 

3-[2-{(3a/f,9b/f)-cw-9-Methoxy-23 3a,4^,9b-hexahydro-( I H)-beii2[e]isoindol- 1 - 

yl)butyl]-6,7-diinethoxyquinazo]ine-2,4(lH3H)-dione; 
3-[2-<(3a/?,9b^)cw-6-MeUioxy-233a,4.5^b-hexahydro-[lH)-benz(e]isoindol-l- 
yI)ethyl]-7-Garbomethoxyquinazoline-2,4( 1 H3H)-dioiie; 
35 3-[2-<(3aJ?,9bi?)cij-6-Mcthoxy-233a,4A9b-hexahydio-[lH]-benzle]isoindoI-l- 
yl)ethyl]-7-carboisoprc^xyquinazoline-2.4( 1 H3H)-dione ; 
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3-[2K(3ai?.9b*)cij-6-Methoxy-233M,5^b-hexahydro-[lH]-te 

. . yI)ethyl]-7H:arbopn>poxyquiiuadine-2«4(lH3H)-di 
3*[2-<(3aA,9bJ?)ci5-6-Metboxy*233M^,9b-hexahydrc)-[l^^ 
yl)ethyl]-7-nitn)quiQazdiiie-2»4(lH3H)-<^ 
5 3-[2K(3aff,9bJ?)cif-6-MetlK^xy-233a,4^,9l>-hexa^^ 

yl)ettiyl]-7*metlioxy-8-ineAyl-quiiia2Dliii^ lH3H)*dione; 
3-[2-<(3ai?,9bi?)cu*6*Methoxy-233Mt5.9lvhexahydro-[lH]-te^ 

yl)etfayl]-7<«thoxy*^-metfayl-quinazoline-2,4<ll^ 
3*[2-((3ai?.9b^)cw^Mcthoxy-233M,5^b-Iicxahydro-^ 

10 yl)etbyl]-73-dimetfaylqui]iazolixie*2,4(lH3 

3-[2K(3aR.9b^)dj-6-McthOTy-233M^^b-hcxahydn>-[lH]-te^ 

yI)ethyI]-7,8-d]methoxyquinazoIine-2,4(lH3H)-dione; 
3-[2-((3a/f,9b/?)ds-6-Ethoxy-233M^,9b-hexahydro-[lH]-benz[e]isdn 
yl)ethyl]-6,7siimethoxyquiiia2oline-2,4( lH3H)-dione; and 
15 3-[2-((3a/?,9b^)cw-6-Ethyl-233Mt5,9b-hexahydro-[lH]-bcn2[^^ 
yl)ethyl]-67*dicnethoxyquinazoIine-2,4(lH3H)-dicxie; 
or a phannaoeutically aooq)table salt thereof. 

Representative compounds of the present invention were evaluated for their 
20 ability to displace prazosin from its receptor. 

/nvi/ro Binding Assavs 

In the following, (or purposes of discussing alpha- 1 receptor subtypes, the 
lUPAC convention of using lower case letters to define molecular clcmes and upper 
25 case letters to indicate pharmacologically deflned receptors has been followed 
Moreover, the newly recommended nomenclature for alpha-1 (aia, aib, aid) has 
been used. 

RefHesentative compounds of the invention were evaluated for a- 
adrenoceptor tending affinity in vitro using [3H]-f»BZosin as the radioligand and 
30 three cloned a*ladrenoceptc»s expressed in LTK cells: a-1: a-la(bovine),a-lb 
(hamster) and a- Id (rat). Additionally, binding affinity against the 
pharmacologically defined a-lA adrenoceptor (rat submaxillary gland) was 
measured. 

The cDNA clones encoding the a-1 receptors (a-la, a*lb, and a-ld) were 
35 obtained from TULCO (Triangle Universities Licensing Consortium, Research 
Triangle Park, NC) and inserted into the eukaryotic expression vector SnaB30. In 
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this vector, expression of the receptor gene is under the tianscripticxial contrd of an 
SV40 early promoter. Positive drug selection is provided by a neomycin-resistance 
gene. Mouse flbroblast cells (LTK) were transrected with the ai exiimssion 
plasmids and grown in Dulbecco's modifled Eagle's medium (DMEM) containing 

5 10% fetal calf serum and 30 |&M G418. Stable G418-resistant parental lines were 
generated, with successful e^qnession oS receptor protein monitored using 
radioligand binding techniques. Stable single cell clones derived from the parental 
lines were screened in recepux binding assays to identify clones having high receptor 
density. Rdler bottle cultures of the doned lines were used to provide cell 

1 0 membranes for subsequent recq)tor binding duuacterization studies. A cell line 
COTtaining the SnaB30 vector expressing the human erythropdetin gene served as a 
negative control. 

For receptor binding assays, large scale membrane preparations were utilized 
in whidi 6 million cells were seeded into small (450 cm^) Coming tissue culture 
15 roller bottles. 200 mL of DMEM containing 10% fetal calf serum and 300 ^M G418 
were added to each roller bottle. A 95% air / 5% CO2 gas mixture (sterile) was 
injected into each roller bottle prior to sealing. The bottles were then incubated at 37 

on a roller rack for 5 days. Cells were re-fed with fresh medium after 3 days in 
culQjre. 

20 On the fifth day of culture, growth medium was removed from cells grown in 

roller bottles, and the cells were washed twice with PBS (Sigma, 120 mM NaCl, 2.7 
mM KCl. 10 mM Na2HP04-NaH2P04, pH = 7.4). Cells were detached from the 
roller bottles by incubating for 15 minutes at 37 "^C in a Tris-EDTA solution ( 10 mM 
Tris, 100 mM NaCl, 1 mM EDTA, pH = 7.4). The cell suspension from each roller 

25 bottle was decanted into tared centrifuge tubes and kept oa ice. An aliquot of each 
cell suspension was generally taken for cell counting. Cells were centrifuged at 3000 
X G for 5 min at 2-4 **C, washed with PBS and recentrifuged. The supernatant was 
decanted and the pellet weighed to determine the wet weight of cells. Cells were 
washed a final time in 40 vol 5 mM Tris-HCl, 5 mM EDTA. pH = 7.7, and 

30 centrifuged at 40,000 X G for 10 minutes. Cells were homogenized in 10 mL of 50 
mM Tris-HCl, 5 mM EDTA (pH = 7.4) and diluted to 40 mL/tube. Homogenatcs 
were centrifuged at 40^000 X G for 10 minutes. The supernatant was decanted and 
the pellets rehomogenized in 50 mM Tris-HCl (pH = 7.4) and centrifuged as before. 
The supernatant was decanted and the homogenate resuspended in 6.25 volumes (per 

35 gram wet weight) of 50 mM Tris-HCl and aliquots of the pooled homogenates 
frozen in liquid N2 and stored at -70 **C until the time of assay. Rat submaxillary 
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glands were used for a*lA receptors and were prepared essentially as described 
(Michel, A. D., Loury, D. N. and Whiting, R. L., BriL J. Pharmacol. 83-889 
(1989)). 

Receptor binding assays fm a-1 receptors were peifonned essentially as 
5 described by Oreengrass and Brmner(£ttr. 7. P/uinii^ 323*326(1979)). 
Briefly, plastic Bioblocks™ (DBM SdentiTic, Valencia. CA) were incubated at 25 
for SO minutes with 500 |aL of membrane hompgraate (diluted with an additional 96 
volumes [for doned receptois, 12 volumes for submaxillary gland] in SO mM Tris- 
HCl buffer (pH = 7.7 at the time of assay), 450 iiL of [3H]pfa2D5in (0^ nM flnal 

10 concentration, 75-85 Ci/mmole, DuPont-NEN Corp., Boston, MA) and 50 fiL of 
either water (for total binding) or 10 phentolamine (final concentration, for non- 
specific binding). Following equililxation, bound radioligand was separated from 
free on GF/B filters (presoaked in 0.5% polyethyleneimine) using either a Brandel or 
Packard cell harvester Radioactivity was determined by standard liquid scintillation 

15 techniques. Data were analyzed as previously described (Hancock, A. A., Kyncl, J. 
J., Martin, Y. C. and DeBemardis, J. R, / Receptor Res. g: 23-46 (1988)). 

Canine prostate strips were used in vitro as previously described (Hieble, 
J.P.. Boyce, A J. and Caine, M., Fed. Proc., 45: 2609-2614 (1986)), to determine 
antagonist potoicies against phenylephrine-induced contractions. 

20 The results are shown in Table 1. The results show that the compounds of 

the invention bind to the a-1 adrenoceptor and show varying degrees of specificity 
for the a- la receptor. 

Table 1 

In Vitro Data for Binding to a- 1 Adrenoceptors 

25 



1 Ex. No. 


a-U 


a-lb 


a-la 


a- Id 1 




(Rat) 


(Hamster) 


(Bovine) 


(Rat) I 




(nM) 


(nM) 


(nM) 


(nM) 1 


1 


1.012 


1.84 


0.212 


0.893 


2 


0.847 


1.28 


0.182 


0.707 


3 


2.468 


3.65 


0.443 


2381 


4 


3.704 


3.803 


1.489 


2.681 


< 

II ^ 


1392 


1.631 


0.268 


0.919 > 


1 ^ 


16.588 


11.806 


2.149 


15.92 1 


1 ^ 


14.912 


14.186 


2.812 


55.718 j 


1 8 


0.481 


1.015 


0.203 


0.517 1 
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9 


0.845 


2.273 


0.19 


1.155 


10 


0.666 


10.601 


0.149 


3384 


11 


0.57 


2.708 


0.042 


0.584 


12 


1.891 


1.038 


0.501 


1.132 


13 


0.971 


1.982 


0.254 


0.97 


14 


0.318 


1.936 


0.086 


2.051 


15 


1341 


2.48 


0.239 


1.96 


16 


8.027 


15.407 


1.225 


2.715 


17 


1.377 


4.952 


0318 


1.12 


18 


1.704 


17385 


0.579 


5.66. 


19 


0.371 


1.4 


0.048 


0.814 


20 


2.731 


16.279 


0.425 


2.863 


21 


1.19 


331 


0.472 


1.995 


22 


2.732 


6.471 


0.939 


2.153 


23 


0.604 


1.017 


0.052 


0.711 


24 


1.414 


3.103 


0311 


1.783 


25 


0.931 


1.622 


0.199 


0.952 


26 


0.407 


1.326 


0.089 


1.333 


27 


4.435 


10.576 




2.872 


28 


43.665 


66.695 


10.098 


42.764 


29 


3.437 


9.292 


0.978 


2.88 


30 


1.205 


2.587 


0.483 


1.671 


31 


0302 


0.426 


0.124 


0.599 


32 


7.773 


11.349 


0.139 


4.403 


33 


1.349 


24.279 




16.595 


34 


1.275 


4.285 




2.839 


35 


47.195 


97.372 




36.631 


36 


7.576 


11.165 




3.378 


37 


0.021 


0.567 




0.159 


38 


0.097 


0.341 




0.105 


39 


0.28 


633 




1.401 


42 


0.277 


16.007 




7.048 


44 


7.576 


11.165 




3.378 


46 


.115 


.699 


.058 


.362 


47 


1345 


2349 


.273 


.722 
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48 


6.243 


19.411 


1.265 


22.539 


49 


1.097 


3.349 


.493 


1387 


SO 


.123 


1.062 


.079 


.771 


51 


2.426 


8.51 


.239 


4.688 


52 


1.878 


20.477 


.542 


12.057 


53 


.908 


2386 


.259 


.43 


54 


.28 


1371 ■ 


.073 


.865 


55 


2.808 


11.906 


.482 


12.604 


56 


2.078 


54.925 


.542 


46.465 


57 


2.217 


7.564 


.477 


4.125 


5B 


.634 


3.592 


.224 


3.137 


59 


11.07 


28.623 


2364 


12.139 


60 


1.477 


3.372 


.23 


1377 


61 


6.962 


10.808 


2.003 


2.678 


62 


.967 


2.136 


.14 


2.457 


63 


.807 


4.73 


.337 


2.242 


64 


1.095 


7.147 


.242 


1.451 


65 


.413 


2312 


.12 


1.502 


66 


1.071 


9.504 


.242 


2.231 


67 


.161 


1.198 


.064 


.982 


68 


1384 


4.073 


.138 


.73 


69 


.275 


1.645 


.056 


.774 


70 


12.991 


26.977 


3.792 


11.079 


71 


.48 


3.881 


.102 


1.028 


72 


2.11 


10.263 


328 


3.33 


73 


2.788 


8384 


.343 


2.754 


74 


.912 


3331 


.262 


1.204 


75 


.198 


.84 


.161 


.415 


76 


.836 


1315 


.509 


1.278 


77 


.448 


1.987 


.106 


.976 


78 


.612 


5.756 


.333 


4.565 


79 


.666 


1.164 


.204 


.619 


on 


.09! 


1316 


.021 


.RQ2 


81 


.037 


.662 


.017 


.676 


83 


1.44 


17.896 


.236 


6388 
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84 


.491 


.337 


.101 


.396 


85 


.051 


.09 


.087 


.218 


86 


32.507 


127.341 


6305 


26.998 


87 


9.217 


12.588 


3.111 


5.496 


88 


26.013 


30.814 


5.132 


17.437 



Functional Antagonism at g-l Adrenoceptors 

Functional assays indicative of pharmacologically defmed a-1 adrenocepiois 
5 were used to further characterize compounds. Inhibition of [Aenylephrine (PE)- 
induced contraction of canine prostate smooth muscle can be correlated with a-lA 
adrenoceptor activation. Inhibition of PE-induced contracticm of rat spleen is 
representative of a - IB adrenoceptor antagonism and inhibition of PE-induced 
contraction of rat vas deferens correlates with a-1 A adrenoceptor antagonism (R. P. 
10 Burt, C R. Chappie and I. Marshall. Br. /. PharmacoL lfi2: P324 (1992)). For 
each of these models, agonist dose response curves were repeated against increasing 
concentrations of test agent to derive a Schild plot [log (EC50 -1) against log 
(molarity of test agent)] to detennine the pA2. Data for prazosin, terazosin and 
doxazosin actually demonstrate a more potent effect on spleen smooth muscle by 
15 approximately an order of magnitude. 

Canine prostate strips were used in vitro as previously described (Hieble, 
J.R, Boyce, A J. and Caine, M.. FedProc. 45: 2609-2614(1986)), to determine 
antagonist potencies against phenylephrine-induced contractions. 

The results are shown in Tables 2a and 2b. The results show that the 
20 compounds of the invention exhibit f unctional antagonism of a- 1 adrenoceptors. 
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Table 2a 

In Vitro Data forFunctianal Antagonism ato-1 Adrenoceptors 



1 


cAi 


vAl 


pA2 


1 Ex. No. 


Rat Vas 
Deferens 


RatS|deen 


Dog Prostate 


1 


[a-lA1 


[a-lB] 


[a-lAl 


1 1 


8.49 


8 


9.29 


2 


8.4 


8.16 


9.16 


3 


8.33 


7.91 


8.68 


5 


8.19 


836 


9.16 




8.52 


8.26 


9.34 


Q 


8 62 


8.05 


9.39 


10 


8 04 


6.89 


8.97 


1 1 

1 1 


8 69 




8.92 




8 07 


8 17 


7 67 i 


13 


8.12 


837 


9.07 1 




8 95 


7.69 


8.87 


39 


8.53 


7.52 




42 


8.24 


7.4 


9.58 


77 


932 


8.53 


9.4 


80 


9.05 


7.93 


9.2 


81 


8.9 


8.15 


9.45 


83 


8.07 


6.92 


7.95 


prazosin 


8.78 


9.51 


7.59 


terazosin 


8.04 


8.6 


7.44 


doxazosin 


8.69 


9.51 


7.59 
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Table 2b. 

In Vitro Data for Functiaial Antagonism at a- 1 Adrenoceptors 



pA2 pA2 
Ex. No. Dog Prostate Ex. No. Dog Prostate 





[a-lA] 




[a-lA] 


4 


7.91 


53 


8.71 


6 


732 


54 


9.05 


7 


7.62 


55 


831 


14 


9.01 


56 


8.78 


15 


8.27 


57 


8.14 


16 


7.91 


58 


8.9 


17 


8.94 


59 


8.48 


18 


838 


60 


9.15 


19 


83 


61 


8.64 


20 


8.83 


62 


8.59 


21 


7.88 


63 


8.87 


22 


8.82 


64 


8.81 


23 


832 


65 


8.63 


24 


8.89 


66 


8.94 


25 


9.17 


67 


833 


26 


9.23 


68 


8.28 


27 


8.63 


69 


9.24 


28 


832 


70 


8.95 


29 


8.91 


71 


8.45 


30 


8.94 


72 


8.57 


31 


8.63 


73 


8.91 


32 


7.47 


74 


8.77 


34 


8.98 


75 


9.18 


35 


7.06 


76 


8.73 


36 


8.27 


77 


9.4 


37 


9.62 


78 


8.03 


38. 


9.64 


79 


9.01 


44 


8.27 


80 


9.2 


46 


9.24 


81 


9.45 


47 


8.79 


83 


7.95 
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48 


8.19 


84 


8.09 


49 


7.92 


85 


8.55 


50 


9.2 


87 


8.89 


51 


7.85 


88 


8.73 



III Vivo Determinatio n of Intraurethral Pressure flUP) in Canines 

The intraurethral pressure (lUP) model in aged canines is an accepted model 
of measuring the effect of prostate smooth muscle ocxitiaction on urethral tone. 
5 Canines also have an enclosed prostate covering the urethral shaft thus providing an 
anatomical correlate with humans. 

Beagle dogs (Marshall Farms) greater that 2 years of age and weighing 
between 12 and 15 kg were pre-anesthetized wiA thiopental sodium 15 mg/kg i.v. 
(Pentothal™ , Abbott) and then placed under general anesthesia (isoflurane). A 7F 

10 Swan-Ganz balloon catheter (Multiflex - list no. 4122401, Abboa) was lubricated 
with a water soluble jelly, inserted into the urethral orifice and advanced 
2^q>roximately 40 cm in male dogs (considerably less in females) until the ballocxi tip 
was placed well inside the bladder. The balloon was then inflated with 1 mL of 
room air and the catheter slowly withdrawn just past the first resistance that is felt at 

15 the bladder neck. Preliminary experiments in which dogs were sacrificed afto* such 
placement confirmed that this technique results in consistent positioning of the 
balloon within the pn^static urethra in males or Ae correspcmding loc^ 
females. The balloon port of the catheter was connected to a Gould Statham P23Dd 
pressure transducer interfaced to a computerized data acquisition system (Modular 

20 Instruments, Inc., Malvern, PA) for the measurement of intraurethral pressure 
(lUP). 

Dogs were then treated with proprancdd to block the p-adrenooeptor agonist 
effects of test agonists. Dose-response curves of the intraurethral pressor effect of 
epinephrine (EPI) were obtained before and after eadi of up to 3 increasing doses of 

25 a test antagonist (i.v.). Fifteen minutes was allowed after eadi antagonist dose for 
equilibration before the next agonist dose-response was initiated. The increase in 
lUP caused by a given agonist dose was allowed to return to baseline before the next 
dose was given. The estimated antagcmist dissociation constant (in vivo pseudo 
pA2) was determined by Schild analysis (Bnine, et al., Drug Development Research 

30 (1995) in press). 
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The results are shown in Table 3. The results indicate that the compounds of 
the invention inhibit EPI induced increases in lUP. 

TaWe3 

5 Inhibition of EPI Induced Increase in Canine lUP 



1 

Example 


Canine lUP 




pseudo pA2 


1 


8.37 


3 


8.22 


8 


8.3 


9 


8.12 


10 


8.0 


11 


8.06 


12 


7.36 


13 


8.82 


prazosin 


7.88 


terazosin 


6.91 


doxazosin 


6.90 



Spontaneously Hypertensive Rat fSHR) Model 

The SHR model historically has been used as a predictor for the hypotensive 

10 effects of a-1 adrenoceptor antagonists. Male spontaneously hypertensive rats were 
anesthetized and the left femoral artery and vein catheterized for the measurement of 
mean arterial pressure (MAP) and drug administration respectively. The arterial 
catheter was connected to a Gould Statham p23ID transducer and the pressure 
waveform was recorded. MAP (mm Hg) and heart rale (HR, beats/min.) were 

15 determined on-line using a BUXCO Cardiovascular Analyzer. After a 30 minute 
pre-dose control period, each rat was given one dose of a test antagonist i.v. and the 
MAP and HR were monitored for an additicxial 2.S hours. The area under the 
hypotensive response curve up to 60 minutes post dosing (T^o AUC) was 
determined using a trapezoidal rule integration of the percent change from control 

20 arterial pressure dataset 

The results are shown in Table 4. The results show that the compounds of 
the invention are weakly hypotensive. 
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Table 4 

Spontaneously Hypertensive Rat (SHR) Assay 



1 


ExEonple 


SHR 1 
pseudopA2 1 




1 


634 




2 


6 08 




3 


5.29 




5 


5.9 




8 


634 




9 


6 




10 


4.8 




12 


5.22 




13 


5.44 




prazosin 


7.4 




terazosin 


6.59 




doxazosin 


6.74 



Phanrnffptjpai Cffmpogitioig 
The present invention also provides {Aannaceutica] compositions which omprise 
compounds of the present invention formulated together with one or more non^toxic 
pharmaoeutically acceptable carriers. The pharmaceutical compositions may be specially 
1 0 formulated for oral administration in solid or liquid fonn, (or parenteral injection, or for 
rectal administration. 

The pharmaceutical compositions of this invention can be administered to humans 
and other animals orally* rectally, parenterally , intracistemally, intraperitoneally, 
topically (as by powders, <Mntments, or drops), bucally, or as an oral or nasal spray. The 
15 term "parenteral" administration as used herdn refers to modes of administration which 
include intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusicm. 

Riarmaceuticai compositions of utis inv nucm ig^ part:nicial inje(;uun Cuinpfisc 
pharmaceutically acoeptaUe sterile aqueous or nonaqueous solutions, disperaons, 
20 suspensions or emulsions as well as sterile powders fcH* reconstitution into sterile 
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injectable solutions or dispersions just prior to use. Examples of suitable aqueous and 
nonaqueous carriers, diluents, scrfvents or vehicles include water, ethanol, polyols (such 
as glycerol, pix^ylene glycol, polyethylene glycol, and the like), and suitable mixtures 
thereof, vegetable oils (sudi as dive oil), and injectable organic esters such as ethyl 

5 oleate. Proper fluidity can be maintained, for example, by the use of coadng materials 
such as lecithin, by the maintenance of the required particle size in the case of 
dispersions, and by the use of surfactants. 

These compositions may also contain adjuvants such as preservative, wetting 
agents, emulsifying agents, and disp^^g agents. Prevention of the action of 

10 microorganisms may be ensured by the inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may 
also be desirable to include isotonic agents such as sugars, sodium chloride, and the like. 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

15 In some cases, in order to prolong the effect of the drug, it is desirable to slow the 

absorption of the drug from subcutaneous or intramuscular injection. This may be 
accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. 

20 Alternatively, delayed absorption cf a parenterally administered drug form is 
accomplished by dissolving or suspending the drug in an oil vehicle. 

Injectable depot fonns are made by forming microencapsule matrices of the drug 
in Uodegradable polymers such as polylactide-pdyglycoUde. Depending upon the ratio 
of drug to polymer and the nature of the particular polymer employed, the rate of drug 

25 release can be controlled. Examples of other biodegradable polymers include 

poly(orthoestm) and poly(anhydrides) Depot injectable formulations are also prepared 
by enti^iping the drug in liposomes or microemulsions which are compadble with body 
tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
30 bacterial-retaining filler, or by irKX>rporating sterilizing agents in the form of sterile solid 
composidons which can be dissolved or dispersed in sterile water or other sterile 
injectable medium just prior to use. 

Solid dosage forms for oral administraticm include capsules, tablets, pills, 
powders, and granules. In such solid dosage forms, the active compound is mixed with 
35 at least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or 
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, 
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glucx>se, mannitol, and silicic acid» b) binders such as, for example^ 
carboxymethylcellulose, alginates, gelatin, pdyvinyipyndidone. sucrose, and acacia, c) 
humectants such as glyoercd, d) disintegrating agents such as agar-agar» calcium 
carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodiiun carbonate, 
5 e) solution retarding agents sucb as paraffln, 0 abscnpticx) aooeleratcR^ sudi as quaternary 
amnKHiium compounds, g) wetting agents such as, for example, cetyl alocdiol and 
glycerd monostearate, b) absorbents such as kaolin and bentonite day, and i) lubricants 
sudi as talc, calcium stearate, magnesium stearate, solid polyeAylene glycols, sodium 
lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the dosage 

10 form may also comprise buffering agents. 

Sdid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
mdecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, jAlls, and granules can be 

15 prepared with coatings and shells such as enteric coatings and odier coatings well known 
in the pharmaceutical formulating art They may opticmally contain opacifying agents and 
can also be a composition that they release the active ingredient(s) only, or 
preferentially, in a certain part of the intestinal tract, optionally, in a ddayed manner. 
Examples of embedding compositions which can be used include polymeric substances 

20 and waxes. 

The active compounds can also be in micro-encapsulated foim, if iqipropriate, 
with one or more of the above-mentioned excipients. 

Liquid dosage fonns for oral administration include ]:diarmao«itically acceptable 
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active 

25 compounds, the liquid dosage forms may ccHitain inert diluents commonly used in the an 
such as, for example, water or other solvents, solubilizing agents and emulsiflers such as 
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alccAol, benzyl 
benzoate, prtq)ylenc glycol, 13-butylene glycol, dimethyl formamide, oils (in particular, 
couonseed, groundnut, com, germ, olive, castor, and sesame oils), glycm)l, 

30 tetrahydrofurf uryl alcohol, pdyetiiylene glycols and fatty acid esters of sorintan, and 
mixtures thereof. 

Besides inert diluents, the oral compositions can also include adjuvants sudi as 
wening agents, emuia^ifyiu^ oiiu sudp^uuiug agents, onTcctciung, fl^vcnng, end 
perfuming agents. 
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Suspensions, in addition to the active compounds, may contain suspending agents 
as, for example, ethoxylated isostearyi alcohols, polyoxyeihylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and 
tragacanth, and mixtures thereof. 
5 Compositicns for rectal administration are preferably suppositories which can be 

prepared by mixing fte compounds of this invention with suitable non-initating 
excipients or carriers such as cocoa butter, polyethylene glycol or a suppositwy wax 
which are solid at nx)m temperature but liquid at body temperature and therefcxe melt in 
the rectum and release the active compound. 

10 Compounds of the present invention can also be administered in the form of 

liposomes. As is known in the art, liposomes are generally derived from phospholipids 
or other lipid substances. Liposomes are fmned by mono- or multi-lamellar hydrated 
liquid crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabcdizaUe lipd capable of forming liposomes can be used. The 

1 5 present compositions in liposome form can contain^ in addition to a compound of the 
present inventicxi, stabilizers, preservatives, excipients, and the like. The preferred lipids 
are the phospholipids and the phosphatidyl cholines (lecithins), both natural and 
synthetic. 

Methods to fonn liposomes are known in the art. See, for example, Prescott, 
20 Ed., Methods in Cell Biology , Volume XIV, Academic Press, New Yoric, N.Y. (1976), 
p. 33 ei seq. 

Dosage forms for topical adnuiustration of a compound this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions with a phannaceutically acceptable carrier and any needed preservatives, 

25 buffers, or propellants which may be required. Opthalmic formulations, eye ointments, 
powders and solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of 
this invention may be varied so as to obtain an amount of the active compound(s) that is 
effective to achieve tiie desired therapeutic response for a particular patient, compositions, 

30 and mode of administration. The selected dosage level will depend upon the activity of 
the particular compound, the route of administration, the severity of the condition being 
treated, and tiie condition and prior medical history of the patient being treated. 
However, it is within the skill of the art to start doses of the compound at levels lower 
tiian required for to achieve the desired therapeutic effect and to gradually increase the 

35 dosage until the desired efTect is achieved. 
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Generally dosage levels of about 0.01 to about SO, more preferably of about 0.05 
to about 5 mg of active compound per kilogram cf body weight per day are administered 
orally to a mammalian patient If desired, the effective daily dose may be divided into 
multiple doses for purposes of administration. c.g. two to four separate doses per day. 
5 While the compounds of the invention can be administoed as the sole active 

phaimaoeutical agent, they can also be used in ccmbination with a 5-a reductase 
inhibitor. A peiticulaily preferred S-a reductase inhibitor for use in coadministratiai 
with compounds <^ the present invention is the compound having the generic name 
finasteride. 

10 Methods for preparing the compounds of the invention are shown in 

Schemes I-VI. In the following Schemes. Ri and R2 are independently hydrogen, 
alkoxy. hydroxy, alkyl. halo, carboxy. or alkoxycarbonyl. 

Scheme I illustrates the general procedure for the preparation of the 
compounds of the invention. Compound 1, prepared by the procedures described in 

15 United States patent No. 4,618.683. which is incorporated herein by reference, is 
reacted with chl(Moacetonitrile under mildly basic conditions (for example. 
diisopix>pylethylamine, triethylamine and the like) to afford tfie qranonethyl 
compound Z The nitrile is dissolved in an inot scdvent (for example. THF, ether 
and the like) and treated with a redudng agent (for example, lithium aluminum 

20 hydride, diborane or catalytic hydrogenation and the like) to give the ethylene 

diamine compound 2. Thediamineisreacted with the isocyanate 4 of the aromatic 
compound U, fn-epared from the aromatic amine by treatment with phosgene or 
triphosgene. to give the pyrimidine dione 

Alternatively as shown in Scfaone II. the diamine can by prepared by taking 

25 diester ^, prepared by the procedures described in United States patent No. 
5,049,564, which is incorporated herein by reference, in an inert solvent (for 
example, THF or ether and the like) and reducing the diester with a reducing agent 
(for example, lithium aluminum hydride or dibwane and the like) to give the did J. 
The diol is reacted with an appro{xiate reagent to form leaving groups (for examfde, 

30 a mesylate or tos}iate and the like) giving compound g. Treatmoit of compound 8 
with the appropriate diamine (H2N-(CH2)ii-NH2 or synthon) with heating gives the 
pyrrolidine amine g. Compound 2 can be further dabprated by the procedures 
^gg>»jU yj CokMnA T u\ otv^. thc final onnpound 10. 

The compounds of the invention can also be prepared by the procedures 

35 illustrated in Scheme III. Compound 4a is reacted with a haloalkylisocyanate (for 
example, 2-chloroethyI isocyanate) by the procedures described in Eur. J. Med. 
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urea H. Compound 1, as previously described in Scheme I, is reacted with 
compound Jl to give the final product 5- 

The preparation of chiral cis intermediates is shown in Scheme IV. 
5 Dihydronaphthylene- l-carbox>dic acid 12 is esterified (for example, using 
diazomeAane or alcohol with a trace of sulf uric acid) to give ccxnpound 1^. 
Treatment of the a, ^^unsaturated ester with lithium cyanide in DMF and acetic acid 
affords the cyano compound i4. The nitrile ester is hydrdyzed (for example, using 
KOH in ethanol/water) to give the dicarboxylic acid JS. Treatment of the diacid with 

10 acetic anhydride under reflux affords the cyclic anhydrides 1^ and 16b , The 
anhydrides are reacted with optically active (S)-(-)-ot-inethylben2ylamine to give 
both the (3aR,9bR)-compound iS and the (3aS,9bS)-compound 17 as a mixture of 
imides separable by crystallization. Compounds 1? and 18 are reduced (for 
example, with diborane) to give the corresponding N-substituted pyrrcdidine 

15 compoimds 12 and 2Q. Catalytic hydrogenation affords chiral intermediates 21 and 
22- These pyrrolidines can be further elaborated by the procedures described in 
Schemes I and III to give the final products. 

A preferred embodiment is shown in Scheme V. Compound 21 wh^ein R 
is a carboxy protecting group is reacted with 2-chloroethyl isoqranate to give urea 

20 2^. Compound 24 is reacted with compound 22 in a solvent sudi as DMSO in the 
presence d[ a n<xi-nucleq)hilic base such as diisopropylethylamine to give the ring 
closed coupled product 22- 

Another preferred embodiment in shown in Scheme VI. The aromatic 
carboxy-protected amine 28 is reacted with triphosgene to give isocyanate 29. The 

25 isoc\'anate is reacted with amine 2D« prepared by the procedure described in Scheme 
I or II, to cyclize and couple in one step to give compound 
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Scheme 11 




in 
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Scheme V 




2Z 
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Scheme VI 




The forgoing may be better understood by reference to the following 
examples whidi are provided for illustration and not intended to limit the scope of 
5 the inventive caocepL 

The following abbreviations were used: BHj'DMSforborBne 
dimethyisulfide complex. DMF (or dimethjifomiamide. DMSO far 
dim^ylsulfoxide. EtjN for triethylamioe. EijP for diethyl ether, EtOAc for ethyl 
acetate, EtOH for etfaancd. KOtBu for potassium teit-butoxide, LDA for lithium 
10 diisopropylamide, MsOH for methanol. NaC£t for sodium ethoxide. iPiOH tor 
isopn>p)1 alcohol and THF for tetrabydrofuran. 



IS 

\ 
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Example 1 

3-f2-rcM.9.Methoxv-233a.4-S.9b-hexahvdro-f 1 Hl-benzfelisoindoU 1-vnethvll- 
f 1 H3H1-quinazoline- 2.4^ 1 H3H)-dione hydrochloride 

5 Example lA 

cis-6-Methoxv-(2-cv anomethvn.2:3:3a.4-5.9b-hexahvdro.riH1ben2re1isoindole 

C«-6-methoxy--233a,4^,9b-hexahydro-[lH]benzIe]isoiiKiole (239 g, 10 
mmol), prepared by the poroedures described in Unites States patent No. 

10 4,618,683, whidi is incorporated hoein by rrference, and chloroacetonitrile (0.67 
mL, 10.6 mmd) were combirwd in 10 mL acetonitrite and S mL 
eth)idiisoprop}4ainine and heated at 70" C for 1 h. The reaction was quenched in 
5% NaHCQs. and extracted with ethyl acetate (2X). The organic extracts were 
washed with water (2X) and brine (IX). dried (Na2S04) and evirated toyidd 

15 2.20 g of the title onnpound as an d^f white sdid (90%). > H NMR (300 MHz, 

CDQa) 6 1.60 (m, 2H). 1.80 (m, IH). 2J8 (m. 3H), 2.77 (m. IH). 3.23 (m. 2H), 
3.48 (1, IH). 3.64 (s, 2H), 3.81 (s, 3H). 6.70 (d, IH), 6.74 (d. Ih), 7.12 (t, IH). 

Example IB 

20 fic^Methoxv-f2.f2.aminoethvnV2JJ3a.4-5.9b-hexahvdro.riHlbenzfelisoindole 

LiAlH4 (2.40 g. 62 mmol) was suspended in THF ( 100 mL) and colled to 0° 
C. The compound resulting from Example lA (2.20 g. 9.0 mmol) was dissolved in 
THF (10 mL) and added dropwsie to the above LiAlHt suspension. The reaction 

25 was then stirred at room temperature for 1 .5 hours, quenched by addition of HjO 
(2.2 mL), 15% NaOH (2.2 mL). and H2O (6.6 mL), filtered through celite. 
washing with several potions of hot THF, adn the solvent evaporated toyieid the title 
compound (2. 15 g, 93%) as a coloriess oil. » H NMR (300 MHz, CDCI3) 6 1 .50 
(m, 3H), 1.72 (m. IH), 2.19 (m. 2H). 2.52 (m, 3H). 2.70 (m, IH), 2.80 (l, IH), 

30 3.21 (dd. IH), 3.28 (t, IH). 3.40 (m. IH). 3.80 (s, 3H), 6.67 (d. IH), 6.75 (d, 
1H),7.11 (I, IH). 



35 
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Example IC 

•^.ri.rrit^Methoxv- ^-'^^a.4A9fa-hexahvdro-flH1-benzfe1isoindol-l-vnethvn- 
riH ^Hl^uma7nline-2.4^1H3ffl-dione hydrochloride 
2-Catboethoxy-phenyli80cyaiiate (0.20 g. 1.0 mmol) was prepared by the 
5 reaction oT 2-cart)oeth(»cyaniliiie and triphosgeoe in toluene at reflux, fcrflowed by 
removing the solvmt in vacuo. The isocyanale and tfie compound resulting fion 
Examine IB (0.24 g. 1.0 mmd) were combined in 40 mL of tdume and heated at 
reflux for 3 hours. The product was then partitioned between 5% NaHCQj and hot 
ethyl acetate, and the organic phase was dried (K2CX^) and evaporated. The 
10 resulting product was convened to its hydroddcmde salt and recrystallized from 
ethanol-ether to yield 0. 12 g of the title compound as a white solid. NMR (300 
MHz.DMSO-d6) 6 7.92 (d, IH), 7.65 (t, IH). 7.12-7.27 (m. 2H). 7.08 (t. IH), 
6.72 (dd. 2H). 4.02 (t. 2H). 3.73 (s, 3H). 3.12-33 (m, 3H), 232-2.65 (m, 3H). 
2.38-2.48 (m, 2H). 2.1-23 (m, 2H), 1.57-1.68 (m. IH), 137-1.5 (m. IH). Anal 
15 calcd for C23H25N3C^ • HQ • HjQ: C. 61.95; H, 633; N, 9.42. Found: C, 
61.94; H, 6.10; N. 9.ia 

Examj^e2 

'^-r7.^rM-<vMethoxv.233a.4^.9b-he TahvdrQ-riHl-ben7ie1isoindol-l-vnethvn-7- 
inethvlthienor 3,2-dlpvrimidine-2.4^ lH3H)-dione hydrochloride 

20 2-Carbomethoxy-4-methyl-thiophene-3-isocyanate (0.22 g, 1. 1 mmd). 

prepared from the amine and tripbosgene by the procedure described in Example IC, 
and the compound resulting from Example IB (024 g, 1.0 mmd) were treated by 
the procedures described in Example IC to yield 0.12 g d" the title compound as a 
white solid, m.p. 255-257 'C. ^H NMR (300 MHz. CDCI3) of the free base 5 

25 1.46-1.58 (m. IH). 1.69-1.81 (m. IH), 2.20-235 (m, 2H). 2.28 (d, 3H), 2.48- 
2.60 (m. 2H). 2.64-2.90 (m, 3H), 336-3.50 (m. 3H). 3.81 (s. 3H), 4.21 (t, 2H), 
6.67 (d, IH), 6.74 (d. IH). 7.10 (t, IH), 731 (d, IH). MS (DCI/NH3) m/e412 
(M+H)"^. Anal calcd for C22H25N3O5S • HQ • 0.5 Hja C, 57.82; H, 5.96; N. 
9.19. Found: C, 58.01; H, 5.95; N, 9.08. 

30 

Examine 3 

^-r%^ri>^Methoxv-2 33a^4.5.9b.hexahvdro-riHI-benzfelisoindol-l-yhethyn- 
thienof23-d1pvrimidin er24/1H3ffl-dione hydrochloride 
2-Amino-3-caiboedK>xydiiq>hene. prepared by the mediod of Gewald. 
35 Chem. Ber. 98: 3571 (1965), was treated with 2-chloroethyl-isocyanate by the 

procedures described by Romeo, et al. in Eur. J. Med. Chem., 2S: 499-504 (1993). 



wo 96/22991 



PCT/US96/00178 



. The resulting urea (0.67 g, 2.4 mmol) and ciy-6-methoxy-23 3a,4,5,9b-hexahydro 
[lH]-benz[e]isoindole (0.45 g, 2.2 mmol), prepared by the procedures described in 
United States patent No. 4,618,683, which is incorporated herein by reference, and 
0.4 mL diisc^ropylethylamine in DMSO ( 1 mL) were heated at 100 **C for IS 
5 hours. The reaction was quenched in H2O and extracted with ethyl acetate. The 
combined organic extracts woe dried and oxioentFated in vacuo resulting in a tirea 
ester intermediate which was treated with 0.25 mL 1 .0 M KOlBu in edumol (2 mL) 
at reflux for 03 hours. After purification by column chromatography eluting with 
95:5 ethyl aoetate-ethanol and oonveisioa to its HCl salt the title compotind (030 g, 

10 54%) was obtained as a white solid. m.p. 192-194 «C. NMR (500 MHz. 
DN4SO<l6) 6 1.53-1.63 (m. IH). 1.75-1.82 (m, IH). 238-2.55 (m, IH), 2.60- 
2.68 (m. IH), 2.68-2.78 (m. IH). 2.91-3.05 (m, IH), 333-3.54 (m, 3H). 3.71- 
3.86 (m. IH). 3.78 (s, 3H), 3.93-4.24 (m. 4H). 6.75 (d. IH), 6.83 (d, IH). 7.11- 
7.20 (m, 3H). MS (DCI/NH3) m/c 398 (M+H)"^. Anal calcd for C21H23N3O&S ♦ 

15 HCI • 0.25 H2O: C, 57.53; H, 5.63; N. 9.58. Found: C. 57.48; H. 5.68; N, 
9.43. 

E?amric,4 

3.r2-rf«.6-Methoxv-2:33a.4A9b.hexahvdio.flHl-benzfe1isoindol-l.vnethvll.5. 
methvlthienor23-dlDvrimidine-2.4nH3m-dione hydrochloride 

20 2-Amino-3-carboethoxy-4-methylthiophene was treated with 2-chloroethyl- 

isocyanate by the procedures described in Examine 3. The resulting urea (0.35 g, 
1.2 mmol) and m-6-methoxy-233a.4.5,9b-hexahydro[IH]-benz[e]isoindole (0.23 
g, 1.1 mmol) were treated by the procedures described in Example 3 to afford the 
title compound (0. 1 1 g, 41%) was obtained as a white solid, m.p. 179-181 C*. *H 

25 NMR(500MH2,DMSOd6) 6 1.40-1.48 (m. IH), 1.60-1.67 (m. IH). 2.12-2.19 
(m. IH), 2.24 (dd. IH). 2.34 (s, 3H). 2.41-2.49 (m. 2H), 2.52-2.63 (m, 3H). 
3.13 (t. IH). 3.23-330 (m, 2H). 3.75 (s, 3H), 3.94 (t, 2H). 6.64 (s, IH), 6.72 (d. 
IH). 6.74 (d. IH). 7.08 (t, IH). MS (DCI/NH3) m/e 412 (M+H)"^. Anal calcd for 
C22H25N3O5S • HCl • 2 H2O: C. 54.59; H. 6.25; N, 8.68. Found: C. 5430; H. 

30 5.64; N. 8.47. 

Example 5 

3-f2.rf«.6.Methoxv.233a.4.5.9b-hexahvdro.llH1.benzfelisoindol-l-vnethvn. 
thienof3.2-dlpvrimidine-2.4( lH3ffl-dione hydrochloride 
3-Amino-2-carboettK>xythiophene was treated with 033 equivalent 
35 triphosgene by the procedures described in Example IC. The resulting isocyanate 
(0.21 g. 1.15 mmol) and the compound resulting from Example IB (0.24 g, 1.0 
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mmol) were treated by the procedures described in Esample IC to yield the title 
compound (0.12 g. 28%) as a white solid. m.p. 190-192 IH NMR (300 MHz. 
COai) b 1.55-1.68 (m. IH). 1.85-1.98 (m. IH). 2.53-2.65 (m. IH). 2.70-2^ 
(m. 2H). 2.83-2.96 (m, 2H), 339-3.50 (m. 2H), 3.67 (q. IH), 3.82 (s. 3H). 
5 4.08^30 (m. 2H), 437 (t, 2H). 6.74 (t. 2H). 6.84 (d. IH). 7.15 (t. IH). 7.62 (d. 
IH). 8.17 (bs. IH). MS (DQ/NHs) m/c 398 (M+H)*. Anal calcd for 
C21H23N3Q3S • HQ • 0.75 H2O: C, 5637; H. 5.74; N, 939. Found: C. 5632; 
H. 5.86; N, 8.90. 

10 /<-r2-fr».6-MethnTv.233a.4.5 .QlvheTahvdro-riHl-benzfeliSQind0l-l-vnctfavl^ 
phenvl-thienor23 -rflpvriniidine.?4/1H3ffl-dione hydrochloride 
2-Amino-3-Cari)oethojiy-4-phenylthiophene, prepared by die procedure of 
Gewald, et al. Chem. Ber. 25: 99 (1966). was treated with 2-chloroethylisocyanate 
by the procedures described by Romeo, et al in Eur. J. Med. Chem., 28: 499-504 

15 (1993). The resulting urea (039 g. 1.65 mmol) and cis-6-methoxy-233a,4,5.9b- 
[lH]-bcnz{e)isoindole (031 g. 1.5 mmol) were treated by the procedures described 
in Example 3 to yield the tide compound (0.15 g, 42%) as a white solid. m.p. 176- 
178 iHNMR(400MHz,DMSOd6)6 1.49-1.58 (m, IH). 1.79-1.86 (m. IH), 
239-2.47 (m, IH), 2.54-2.62 (m, IH), 2.65-2.73 (m. IH), 2.76-2.93 (m, IH), 

20 3. 12-3.52 (m. 4H). 3.55-3.65 (m. IH), 3.71-3.83 (m, IH), 3.75 (s, 3H), 4.05- 
4.14 (m, 2H), 6.72 (d, IH), 6.79 (d. IH), 7.12 (t, IH), 732-739 (m. 3H), 7.41 
(dd,2H). MS (DCI/NH3) m/e 474 (M+H)"*". Anal calcd for CTrHrTNsQsS • HCl • 
H2a C, 61.41; H. 5.73; N, 7.96. Found: C, 61.80; H, 5.83; N, 7.81. 

25 Example? 

?.p-^r«.6-Methoxv-23 3a4.5.9b-hexa hvdm.riH1-benzrelisoindol-l-Vl)ethvn-6- 
phpnvl-thienor? ^-dlpvriinidinp-? 4^ 1 H^H^-dione hydrochloride 
2-Amino-3-Carboethoxy-5-jAenylthi<^henc, prepared by the procedure of 
Gewald, et al. Chem. Ber., 24: 99 (1966). was treated with 2-chloroethylisocyanatc 

30 by the procedures described in Eur. J. Med. Chem., 28: 499-i504 (1993). The 
resulting urea (0.42 g, 1.45 mmol) and cw-6-methoxy-233a,4.5,9b-[lHl- 
benz[e]isoindole (0.22 g. 1.1 mmol) were treated by die procedures described in 
cvomnie 3 to yield !h? title mmpound (0.1 1 g. 42%) as a white solid. m.p. 248- 
250 •€ (dec.).' ^H NMR (500 MHz. DMSOde) 5 1.53-1.64 (m. IH), 1.74-1.83 

35 (m. IH). 238-2.52 (m. IH). 2.62-2.78 (m. 2H). 2.94-3.06 (m. IH). 3.28-334 
(m, IH). 3.40-3.54 (m. 3H), 3.77 (s, 3H), 3.79-4.03 (m, IH). 4.08-4.26 (m. 
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3H), 6.75 (bs. IH), 6.83 (d. IH). 7.16 (t, IH). 732 (t, IH). 7.42 (t. 2H), 7.61 (s, 
IH), 7.67 (d, 2H). MS (DCI/NH3) m/e 474 (M+H)"^. Anal calcd for 
C27H27N3O3S • HCI • 0.5 C. 62.48; H, 5.63; N, 8.10. Found: C. 6239; 
H, 5.58; N. 8.04. 
5 Examples 

3.r2-fc»^Methoxv.2 33a.43.9b-hexahvdr(>-riH1-benzrelisoindol-l-vnethvll- 
thienor3.4-dlpvrimid ine-2.4(lH3m-dione hydrochloride 
3-Amino-4-carboethoxythiophene, prepared by the method of Baker, et al., 
/. Org. Chem., 18: 138 (1953), was treated with 033 equivalent triphosgene. The 
10 resulting isocyanate (0.29 g, 1.6 mmol) and the compound resulting from Example 
IB (030 g, 1.2 mmol) were treated by the prcx:edure described in Example IC to 
yield the title compound (0.15 g. 45%) as a white solid. m.p. 205-210 °C. 
NMR (300 MHz. CDCI3) 6 1.54-1.88 (m, IH), 1.82-1.94 (m. IH), 232-2.65 (m, 
IH), 2.71-2.86 (m, 4H), 3.25-3.38 (m. 2H). 3.66-3.79 (m. IH), 3.83 (s. 3H). 
15 3.98-4.18 (m, 2H). 4.29 (t, 2H). 6.55 (d, IH). 6.71 (d. IH). 6.77 (d. IH). 7.13 
(t. IH). 8.10 (d. IH). MS (DCI/NH3) m/e 398 (M-fH)'*'. Anal calod for 
C2iH23N3C)3S- HQ- 1.5 H2a C. 54,72; H. 5.90; N. 9. 12. Found: C. 54.89; 

H, 5;N, 8.73. 

ExamjJe9 

20 :^.f2-rr«-6.Methoxv-233a.4A9b.hexahvdK>.rim-benzrelisoindol.l-vhethvn-R- 
methoxv-quina2oline-2.4nH3m-dionehvdrcx:hloride 
2-Methoxy-6-carboethoxyaniline was treated with 033 equivalent 
uiphosgene. The resulting isocyanate (030 g, 1.1 mmol) and the compound 

resulting from Example IB (0.25 g. 1.0 mmol) were treated by the procedures 
25 described in Example IC to yield the title compound (0.15 g, 33%) as a white solid. 
m.p. 233-235 "C. »H NMR (300 MHz, CDCI3 of the free base 6 7.68 (dd. IH), 
7.08-7.2 (m, 3H). 6.75 (t, 2H). 4.42 (m, 2H). 4.1-4.28 (m, 2H), 3.98 (s. 3H), 
3.82 (s. 3H), 3.68 (q, IH), 3.41 (m, 2H), 2.7-2.98 (m. 4H), 2.51-2.63 (m. IH). 

I. 88-1.98 (m, IH). 1.52-1.68 (m, IH). MS (DCI/NH3) m/e 422 (M+H)+. Anal 
30 calcd for C24H27N3Qt • HCI • 1.25 H2O: C, 59.94; H, 5.83; N, 8.74. Found: C, 

60.06; H, 5.74; N, 8.73. 

Example 10 

3.12-f c«.6-Methoxv-2 33a,4.5.9b-hexahvdro-f 1 Hl-benzfelisoindol- 1 -vhethvll- 
6.7-dimethoxv-quinazoline-2.4^ 1 H3H>-dtone hydrochloride 
35 2-Carboethoxy-4,5-dimethoxyaniline was treated with 033 equivalent 

triphosgene. The resulting isocyanate (0.55 g, 2.2 mmol) and the compound 
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resulting from Example IB (0.49 g, 2.0 mmol) were treated by the procedures 
described in Example IC to yield the title ccxnpound (0.60 g. 66%) as a white solid. 
IH NMR (300 MHz, DMSOde) 6 73 (d. IH). 7.18 (t. IH). 6.7-6.9 (m. 3H), 4.1- 
4.3 (m. 3H). 3.9-4.1 (m, IH). 3.85 (s. 3H). 3.8 (s. 3H,), 3.7 (s. 3H), 3.4-3.58 
s (m, 4H). 2.92-3.6 (m, 2H). 2.6-2.85 (m, 2H), 1.73-1.88 (m. IH). 1.52-1.68 (m. 
IH). MS(DCI/NH3)m/e452(M+H)"*". Anal calcd for C25H29N3O15 • HQ: C, 
61 .53; H. 6.20; N, 8.61. Found: C, 61.29; H, 6.28; N, a45. 

EJHmpicll 

10 3-r2.rfM.6.Met hnTv.233a.4.5Qb.heMhvdro-flHl-benzre1is«ndol-l-vnethvll-7- 
chlofn-fluinazoline.2.4nH3H^-dione hydrochloride 
2-Carboethoxy-5«hloroaniliDe was treated with 033 equivalent triphosgme 
by the procedures described in Examine IC The resulting isocyanate (0.26 g. 1.25 
mmol) and the compound resulting from Example IB (0.25 g, 1.0 mmcX) were 

15 treated by the procedures described in Example IC to yield the title compound (0.12 
g, 25%) as a white solid. m.p. >250 *C (dec.). ^H NMR (300 MHz. DMS(><l6) 6 
7.95 (t, IH), 7.28 (m, 2H), 7.18 (t. IH), 6M (m, IH), 6.75 (t, IH), 3.95-43 (m, 
4H), 3.78 (s, 3H), 3.42-3J8 (m, 4H). 2.92-3.1 (m, 2H). 2.6-2.85 (m. 2H). 1.7- 
1.86 (m, IH), 1.52-1.68 (m, IH). MS (DCI/NH3) mJe 426 (M+H)+. Anal calcd 

20 forC23H24N305CI • HQ • 0.25 H2a C. 59.17; H. 5.51; N. 9.00. Found: C, 
59.10; H. 5.52; N, 8.95. 

Example 12 

3-f2-fcM.6-Methoxv-23^a.4.5.9b-hexahvdro-flH]- ben2felisoindol-1-vnethvn-5. 
methvl.<f uina2oline-2.4l^ lH3H)-dione hydrochloride 

25 2-Carbomethoxy-3-methyianiline was treated with 033 equivalent 

triphosgene by the procedures described in Example IC. The resulting isocyanate 
(0.28 g, 1.4 mmol) and the compound resulting from Example IB (0.28 g, l.I 
mmol) were treated as described by the procedures described in Example IC to yield 
the tide compound (0.16 g. 28%) as a white solid, m.p. 178-180 'C. iH NMR (300 

30 MHz. CDCI3) of the free base 6 7.38 (t, IH), 7. 17 (t, IH), 6.92 (dd, 2H). 6.72 
(dd. 2H). 4.12-4.42 (m. 4H), 3.82 (s. J=3, 3.68. q Hz. IH), 3.4-3.58 (m. 2H), 
2.93-3.06 (m. 2H). 2.7-2.85 (m. 2H), 2.73 (s, 3H), 2.51-165 (m. IH). 1.87-2.0 
(r«. li ry, 1.53-1.7 (-., IH). MS (DCI.'NHs) =!.'- 406 (M-!-H)"^. A«?J «M fnr 
C24H27N3Q3 • HCl • H2O: C, 62.67; H, 6.57; N, 9.14. Found: C, 6172; H. 

35 6.17; N, 9.08. 
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&tainpig 13 

3-f2-rf3aR.9bR>-ci:r-6-Methoxv-233a .4-5.9b-hexahvdro-flHl-benzre1isoindol.l- 
vltethvn-thienor23-dlpvrimidine-2.4( IHJH^-dione hydrochloride 

5 Example 13A 

S-Methoxv-3.4-dihvdroDaphthalene-l-cart)oxvIic acid methvl ester 
5-Methoxy-3,4-dihydronaphthalene-l-carboxylic add (100 g. 490 mmol) 
was dissolved in 800 mL of methanol and 20 mL of 96% H2SO4. and heated at 
reflux for 18 hours. The reaction was then cooled and evaporated under reduced 
1 0 pressure to a volume of 1 00 mL, and quenched on ice. The aqueous mixture was 
extracted with diethyl ether (3 x 100 mL). and the organic phase was washed with 
water, 5% aqueous NaHCO^, brine, and then dried (MgS04) and evaporaled to 
yield 101 g (94%) of the title compound as a colorless oil. NMR (300 MHz. 
CDCla) 6 236 (m. 2H), 2.78 (t, 3H), 3.83 (s, 6H). 6.82 (d, IH). 7.14 (t, IH). 
15 7.19(1, IH), 7.40 (t. IH). 

S.Methoxv-2-cvano-1^3.4-tetrahvdrohaphthalene-l-carboxvlic add methvl ester 

A soluticm of 1 100 mL 0.5 M LtCN (550 mmol) in DMF and ac^c add 
(27.7 mL. 483 mmol) was prepared. The product resulting from ExampLt 13A ( 101 

20 g, 0.460 mmol) was dissolved in 100 mL DMF, and added over 15 minutes to the 
above solutioa The reaction was stirred at 25 "C for 3.5 hours, and thai poured 
onto ice/H^P (5000 mL). The aqueous mixture was extracted with ether (3 x 500 
mL), and the organic extracts were washed with H2O and brine, dried (MgS04) and 
evaporated to dryness to yield 1(B.4 g (92%) of a light yellow oil as a mixture of cis 

25 and trans isomers of the desired product. NMR (300 MHz. CDCI3) 6 2.00 - 
2.38 (m, 2H). 2.50 - 3.10 (m, 2H), 330 - 3.52 (m. IH), 3.77 (s, 3H). 3.83 (s, 
3H), 4.07 (m. IH). 6.77 (d. IH). 6.89 (d. IH). 7.27 (m. IH). 

Example 13C 

30 5~Methoxv- 1 ■23.4-tetrahvdronaphthalene- 1 ■2-dicarboxvlic add 

The nitrile ester resulting from Example 13B ( 103 g, 422 mmol) was 
dissolved in 700 mL ethanol and 700 mL 45% aqueous KOH, and the reaction was 
heated at reflux for 10 hours. The coded solution was diluted with 1.5 kg of ice 
and acidified to pH 1 with concentrated aqueous HCl. The resulting product was 

35 collected by nitration, washed with H2O (3 x 200 mL) and dried under vacuum to 
yield 653 g (62%) of the title compound as a white solid, m.p. 200-201 "C. ^H 
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NMR (300 MHz. CD3OD) b 1.85 (m. IH), 2.27 (m. IH), 2.65 (m. IH). 2.85 (m. 
IH). 3.10 (m. IH). 3.80 (s, 3H). 4.05 (d. IH), 6.79 (d. IH), 6.92 (d. IH), 7.1 1 
(t. IH). 

Example 13D 

5 S-MethoTv. 1 ^■ 3.4-tetrahvdronaphthalene- 1 ^^cart)oxvlic anhydride 

The compound resulting from Examine 13C (653 g. 260 mmd) was 
dissolved in acetic anhydride (400 mL) and heated at reflux for 4 houis. The solvent 
was evaporated, and the resulting sdid was triturated with 1: 1 hexane:diethyl ether, 
and then collected and dried to yield 48.9 g (81%) of the title compound as a white 
10 solid, m.p. 138-140 m NMR (300 MHz, CDQa) » 1.97 (m, IH), 128 (m, 
IH), 2.47 (m, IH). 2.95 (m, IH), 3.55 (m, IH), 3.83 (s. 3H), 432 (d. IH), 6.83 
(d. IH). 7.17 (d, IH), 7.27 (t, IH). 

Ewmpic 13E 

15 f3aR,9bRV^Met hf>Tv-(fS\.a.methvlbenzviy.233a.43.9b-riHl- 

hexahvdroben7re1isnindole-13-dione and 
f3aS9bSl-6-Metho «v.frSWi-methvlbenzvh-233a.4.5.9b-riHI- 
hexahvdrDben7relisoiiidole-13-dione 
The craipound resulting from Example 13D (48.8 g. 210 mmol) was 
20 combined with (SH-)-a-niethylbenzyl amine (28.1 g, 0230 mmol) in xylene (200 
mL), and the reaction was heated to reflux with water removal (Dean Staric trap) 
until the theoretical amount of water was removed. The reaction was then coded 
and diluted with ethyl acetate (300 mL). The resulting sdution was washed with 
5% aqueous HQ, 5% aqueous NaHCQs and brine, dried (MgS04) and evaporated 
25 to dryness. The resulting oily solid was tritualed with diethyl ether, and the 

resulting crystalline title compound was collected (28.14 g. 81%) of the (3aR,9bR) 
product, m.p. 148 - 150 'C. NMR (300 MHz. CDCI3) 6 1.75 (d. 3H). 1.80 
(m. IH), 2.20 (m, 2H). 2.89 (m, IH), 3.20 (m, IH), 3.80 (s, 3H). 3.95 (d, IH). 
5.49 (q, IH), 6.79 (d, IH), 7.17 - 7.45 (m, 7H). From the mother liquor, on 
30 cooling, a second crop was collected ( 16.8 g, 48%) and shown to be the (3aS,9bS) 
product. m.p. 101-103 *C. »H NMR (300 MHz, CEX:i3) 6 178 (d. 3H), 1.85 (m, 
IH), 2.20 (m. 2H), 2.88 (m, IH), 3.17 (m, IH), 3.81 (s. 3H). 3.98 (d. IH). 5.48 

^q, in^ o. /o iu, irvt " '--^^ \"*» '**/• 



35 
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Example 13F 

(3aR.9bR)-6-Mpthnxv-ffSVa-f nethvlbenzvn-233a.4.5.9b-riHl- 
hexahvdrobe nzfelisoindole hydrochloride 
The (3aR,9bR) compound resulting from Example 13E (28.0 g, 83.5 mmol) 
5 was dissolved in THF ( 100 mL) and added over 5 minutes to a 1.0 M soluticm of 
BH3 in THF. The reaction mixture was heated at reflux for 2 hours, and then 
cooled to 25 *C Methanol (100 mL) was added cautiously, and after evolution of 
H2 ceased, sdvent was evaporated at reduced pressure. The resulting oil was 
dissolved in 2:1 methanol:isopropyl alcohol saturated with HCl (g). and the resulting 
10 solution was heated at reflux for 3 hours. The solvent was removed in vacuo, the 
resulting solid was triturated with 1:1 ethanol:diethyl ether, and the title onnpound 
(25.8 g, 90%) was collected by filtration. m.p. 229 -231 •C. »H NMR (300 MHz. 
CDQa) of the free base 6 1.38 (d, 3H). 1.49 (m, IH), 1.57 (m. IH), 2.07 (dd. 
IH). 2.15 (m. IH). 2.40 - 2.72 (m. 3H). 2.97 (dd, IH). 3.21 (q, IH), 3.49 (m. 
15 2H), 3.81 (s, 3H). 6.68 (d, IH). 6.77 (d, IH). 7. 1 1 (U IH). 7.19 - 7J8 (m. 5H). 

Example 13G 

r3aR.9bR>-6-Methoxv-233a.4 ';9b-nHl-hexahvdrobenzfelisoindole 

hydrochloride 

20 The compound resulting from Example 13F (25.7 g, 74.7 mmol) was 

dissolved in methanol (700 mL) and 10% Pd/C (5.9 g) was added. The reaction 
was hydrogentated at 4 atmospheres of hydrogen ai room temperature for 24 hours. 
The catalyst was removed by nitration, and the solvent was evaporated to yield 15.9 
g (89%) of the tiUe compound as a white solid, m.p. 223-225 'C. 'H NMR (300 

25 MHz, CD3OD) 6 1.60 (m. IH), 1.93 (m, IH). 2.54 (m, IH), 2.67 (m. IH), 2.93 
(m. IH). 3.09 (dd. IH). 3.13 (dd. IH), 3.53 (m, IH), 3.58 (dd, IH), 3.67 (dd, 
IH). 3.80 (s, 3H), 6.78 (d, IH). 6.81 (d. IH). 7.16 (t. IH). [aJo^O = -22.0' 
(c= 139, MeOH. free base). 

Example 13H 

30 3.f2-a3aR.9bRUri^.6-Methoxv-233a.4 5 9b-hexahvdro-flH1-benzfelisoindol-l- 
vnethyn-thienof23-dlDvrim iding-2.4^ lH3H>-dione hydrochloride 
2-Amino-3-caiboethoxythiophene, prepared by the method of Gewald, 
Chemische Berichte, 98: 3571 (1965), was treated with 2-chlorocthyI-isocyanate by 
the procedures described in Eur. J. Med. Chem. 28: 499 ( 1993). The resulting urea 
35 ( 1 .65 g, 6.0 mmol) and the product from Example 13G ( 1 . 10 g, 5.4 mmol) were 
treated b>' the procedures described in Example 3 to yield 0.91 g (39%) of the title 
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compound as a white solid, m.p. 179-182 *C (dec.). NMR (300 MHz, CDQa) 
6_l-52-I.66 (m^lH). 1.80.1.^(m, IH), 2.49-2.65 (m. 3H), ^69-2.83 (m. 2H), 
3. 18-338 (m. 2H), 339-3.70 (m. IH). 3.82 (s. 3H). 3.96-4.10 (m. 2H), 430 (bt. 
2H). 6.49 (d. IH), 6.70 (d. IH). 6.79 (d, IH), 6.93 (d, IH), 7.13 (t, IH). MS 
5 (DQ/NHs) m/e 398 (M+H)"*^. Anal calcd for CaiHisNsC^S • HQ • 1.5 H2O: C. 
54.72; H. 5.90; N, 9. IZ Found: C, 55.03; H. 6.03; N. 8.83. 

E?H>mplg 131 

naR.9bm-2-r vanoinethvl.6.inethoxv-233a.4.5.9b-riH1- 

10 heTahvdrobenzrelisoindole 

The compound resulting from Example 13G (239 g, 10.0 mmol) was 
dissolved in H2O, basified to pH 12 with aqueous NaOH solution and extracted 3 x 
CH2a2. The organic extracts were dried (K2CO3), and evapcxated to yield 1.96 g 
(9.64 mmol) of the free base. To the free base dissolved in CH3CN (10 mL) and 

15 diisopropylethylamine (5 mL) was added 0.67 mL (10.6 nunol) of 

chloroaceionitrile. The reacticm was heated at 70 'C for 1 hour, quenched in 5% 
NaHCC>3. and extracted with ethyl acetate (2x). The organic extracts vfert washed 
widi water (2x) and brine ( Ix), dried (Na2S04) and evaporated to yield 2.20 g of the 
tiUc compound as an off white solid (903%). ^H NMR (300 MHz, CDCI3) 6 1.60 

20 (m, 2H), 1.80 (m, IH), 238 (m, 3H), 2.77 (m, IH), 3.23 (m, 2H), 3.48 (q, IH). 
3.64 (s. 2H), 3.81 (s, 3H). 6.70 (d, IH). 6.74 (d, IH), 7.12 (t, IH). 

E^tample 13J 

naR.9bR>.2- Aininoethvl.6-methoxv-233a.43.9b-riHl- 

25 hexahydrobenzfelisoindole 

LiA]H4 (0.82 g, 213 maicA) was suspended in THF (30 mL) and cooled to 
0 *C. The compound resulting from Example 131 (0.80 g, 330 mmol) was 
dissolved in THF (5 mL) and added dropwise to the above LiAlH4 suspension. The 
reaction was then stiired at room temperature for 13 hours, quoiched by addition of 

30 H2O (0.8 mL). 15% NaOH (0.8 mL) and H2O (2.4 mL). filtered through celite, 
washing with several hot portiaos of THF. and the solvent evaporated to yield the 
title compound (0.75 g. 93%) as a colorless dl. ^H NMR (300 MHz, CDCI3) 6 
130 (m. 3H). 1.72 (m. IH). 2.19 (m. 2H). 232 (m. 3H). 2.70 (m, IH). 2.80 (t, 
IH), 3.21 (dd, IH). 3.28 (t, IH. 3.40 (m. IH). 3.80 (s, 3H). 6.67 (d. IH), 6.75 

35 (d, IH), 7.11 (t, IH). 
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^-fl-f rrr^Methoxv.23 3a.4.5.9b-hexahvdro-r 1 Hl-benzrelisoindol- l-vnethvll-?- 
caAomethoxv-Quinazoline.2.4nH3tf>-dione hvdipchloride 
2^Bis-carb(methoxyBiiiline was treated with 033 eqiiivaleot triphosgene 
5 by the procedures described in Example IC The resulting isocyanate (0.60 g, 2.4 
nunol) and the oranpound resulting from Exam|de IB (0.48 g. 1.9 mmol) were 
treated by the procedures described in Examfde IC to-yield the title compound (038 
g. 37%) as a white solid. m.p. 230-233 *C (dec.). NMR (300 MHz. DMSO- 
d6) 6 &08 (d. IH), 7.81 (s. IH). 7.72 (d, IH). 7.18 (t, IH), 6.82 (d. IH), 6.75 
10 (d. IH). 4.18^3 (m. 2H), 3.92 (s, 3H). 3.78 (s. 3H), 3.4-3.6 (m. 4H), 2.85-3. 1 
(m. 2H). 2.55-2.85 (m. 4H). 1.7-1.83 (m. IH). 1.52-1.65 (m, IH). MS 
(DQ/NHs) m/e 450 (M+H)* Anal calcd for C25H27N30!$ • HQ • 0.5 H2O: C. 
60.66; H, 5.91; N. 8.49. Found; C. 60.91; H. 5.79; N, 839. 

15 Example IS 

^-r2-(c«.6-Methoxv-233a.4.5.9b-hexahvdr[>-flHl-benzfelisoindol-l-vnethvll-6. 
nuorcvquinazoline-2.4f lH3m-dione hydrochloride 
2-Caiboethoxy-4-fluoroaniline was treated with 033 equivalent triphosgene 
by the procedures described in Example IC. The resulting isocyanate (0.46 g. 2.2 

20 mmol) and the compound resulting from Example IB (0.46 g, 1.9 mmol) were 

treated by the procedures described in Example 1 C to yield the title compound (0.44 
g, 55%) as a white solid, m.p. 208-210 "C (dec). >H NMR (300 MHz, DMSO-dg) 
6 7.55-7.7 (m. 2H). 7.28 (m. IH). 7.17 (t. IH). 6.71-6.88 (m. 2H), 3.95-433 
(m. 3H), 3.87 (s, 3H). 3.68-3.75 (m, IH). 3.4-3.58 (m. 4H), 2.92-3.08 (m. IH). 

25 2.58-2.85 (m, 2H), 232-2.48 (m. IH), 1.7-1.87 (m. IH). 1.5-1.7 (m, IH). MS 
(Da/NH3)m/e410(M+H)'^. Anal calcd for C23H24N3O&F • HCl- 0.5 H2a C, 
60.72; H, 5.76; N, 9.24. Found: C, 6035; H. 5.75; N, 9.04. 

Example 16 

30 3-r2-fcu-6-Methoxv-233a.4- 5.9b-hexahvdn>nHl-ben7felisoindol-l-vnethvn-6. 
nitro-quinazoline-2.4(lH3ffl-dione hydrochloride 
2-Caiboethoxy-4-niiroaniline was treated with 033 equivalent triphosgene 
by the procedures described in Example IC. The resulting isocyanate (0.48 g. 2. 1 
mmd) and the compound resulting from Examjde IB (0.46 g, 1.9 mmol) were 
35 treated by the procedures described in Example IC to yield the title compound (0.18 
g. 25%) as a white solid, m.p. >250 *C (dec.). ^H NMR (300 MHz. DMSO-ds) 6 
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8.62 (d. IH), 8.48 (dd, IH), 732 (d, IH), 7.Q8 (t, IH). 6.72 (d. 2H), 4.03 (t. 
2H)..3.73 (s, 3H). 3,18-3.25 (m. 4H). 2.4-2.7 (m. 4H). 2.22-232 (m. 2H). 137- 
L53 (m. IH), L6-1.7 (m^ IH). MS (DCI/NH3)ni/e436(M+H)"^. Anal calcdfor 
C23H24N4Q5 • HQ • 0.25 tfea C, 57.86; H. 538; N. 1 1.73. Found: C, 57.87; 
5 H, 535; N. 1150. 

•^-r?^m.6-Met hn»v-^J?3a.4AQh-hexiihvdftvflHl-ten2relisoiBd6l-l-vlte^^ 
inethfi»v-Quina7r>lifie.2.4f lH3H>.dione hydrochloride 
2-CaiboethQxy-4-meth<»yaniine was treated witii 033 equivalait 

10 trifdiosgene by the procedures described in Example IC. The resulting isocyanate 
(033g. IS nrniol) and the product from Example IB (032 g, 13 mmd) were 
treated by the procedures described in Examfde IC to yield the title compound 
(0.129 g, 25%) as a white solid. m.p. 159-161"; NMR (300 MHz. DMSO-de) 6 
735 (m, 2H), 7.18 (m. 2H), 6.7-6.88 (m, 2H), 3.98-4.18 (m. 3H). 3.8 (s, 3H), 

IS 3.78 (s. 3H). 3.6-3.8 (m, IH), 3.4-3.6 (m. 4H). 2.95-3.1 (m, 2H), 2.6-2.85 (m. 
2H), 1.7-1.9 (ra. IH). 155-1.68 (m, IH). MS (DCI/NHa) m/e 422 (M+H)"^. 
Anal calcd for C24H27N3Q4 • HQ • H2O: C. 6056; H, 635; N, 8.83. Found: C. 
6054; H. 633; N, 855. 

Example 1? 

20 3.f2-rri.y-6-Methoxv-233a.4.5.9b-hexahv dio-f 1 Hl-benzfelisoindol- l-vnethvll- 
6.7.8-trimethoxv-ouinazo line-2.4(lH3m-dione hydrochloride 
23.4-Trimethoxy-6-carbomethoxyaniUne was treated with 033 equivalent 

triphosgene by the procedures described in Example IC. The resulting isocyanate 

(0.50 g, 2.0 mmol) and the compound resulting from Example IB (0.46 g. 1.9 
25 mmol) were treated by the procedures described in Example IC to yield the title 

compound (0.22 g. 25%) as a white solid. m.p. 205-207 •C. »H NMR (300 MHz, 

DMSCkle) 6 7.12-7.25 (m. 2H). 6.71-6.88 (m, 2H). 3.95-43 (m, 4H), 3.88 (s. 

3H), 3.85 (s. 3H), 3.82 (s. 3H). 3.78 (s. 3H). 3.42-357 (m. 4H). 2.93-3.08 (m. 

IH). 2.62-2.83 (m, 2H), 234-2.48 (m. IH), 1.72-1.87 (m. IH). 1.52-1.68 (m, 
30 IH). MS (DQ/NHs) m/e 482 (M+H)+. Anal calcd for C26H31N3Q6 • HCl • 

O.25H2O: C, 59.77; H, 6.27; N, 8.04. Found: C. 59.69; H. 630; N. 7.96. 



35 
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Examplg 19 

?. [2.(4c-^Methoxv-2:33a.4.5.9b- hexahvdrc>-flH1-benzfelisoindol-l-vnethvn-8- 
methvl.quinazoline-2 4( 1 H3H>-dione hydrochloride 
2-Carboethoxy-6-methylaniline was treated with 033 equivalent tiiphosgene 

5 by the procedures described in Example IC. The resulting isocyanatc (0.40 g, 2.0 
mmol) and the compound resulting from Examjde IB (0.46 g. 1.6 mmol) were 
treated by the procedures described in Examfrie IC to yield die title compound (0. 12 
g, 18%) as a white solid. m.p. 250-252 'C (dec). »H NMR (300 MHz. DMSCVde) 
of the free base 5 7.8 (d. IH). 7.5 (d. IH), 7.05-7. 13 (m. 2H). 6.72 (dd. 2H). 

10 4.02 (t, 2H.). 3.72 (t, 3H). 3.12-33 (m, 3H). 232-2.7 (m. 4H). 238-2.49 (m. 
IH). 235 (s. 3H). 2.1-2^ (m, 2H). 1.58-1.7 (m. IH). 137-1.5 (m. IH). MS 
(DQ/NHs) m/c 406 (M+H)* Anal calcd for C24H27N30i • HQ • 0.25 H2O: C. 
64.57; H. 6.43; N. 9.41. Found: C. 64.63; H. 6.36; N, 9.42. 

15 Example 20 

^■ra.rcLc.6-Methoxv.233a.4A9b -hexflhvdro.f 1 Hl-benzfelisoindol- l-vnethvH- 
6 R.dimethvl-qiiiita7oline-2.4riH3m-dione hydrochloride 
2-Caiboetboxy-4,6Kiimethylaniline was treated with 033 equivalent 
triphosgene by the procedures described in Example IC. The resulting isocyanate 
20 (0.45 g, 2.1 mmol) and the compound resulting from Example IB (0.46 g, 1.6 
mmol) were treated the procedures described in Examfde IC to yield the title 
compound (0.22 g, 30%) as a white solid. m.p. 273-4 X (dec). NMR (300 
MHz,DMSO-d6) 6 7.62 (s, IH). 739 (s, IH). 7.18 (t, IH). 6.7-6.9 (m, 2H). 4.2- 
43 (m. 2H). 4.08-4.2 (m. IH), 3.8-4.1 (m. IH). 3.8 (s, IH). 3.4-3.58 (m, 4H). 
25 2.88-3.1 (m. 2H). 2.6-2.83 (m, 2H). 233 (s, 3H), 23 (s, 3H). 1.72-1.85 (m. 
IH). 1.48-168 (m. IH). MS (DCI/NH3) m/e 420 (M-hH)"*". Anal calcd for 
C25H29N3O3 • HCl: C. 65.85; H. 6.63; N, 9.22. Found: C, 65.60; H. 6.59: N. 
9.03. 

Example 21 

30 3-f2-/rM-6-Methoxv-233a.4-5.9b-hexahvd ro-ri Hl-benzrelisoindol- 1 -vDethvll- 
pvridor23-dlDvrimidine-2.4( 1 H ;^m-dione hvdfochloride 
2-Amino-3-ethoxycarbonylpyridine (0.46 g, 2.8 mmol). prepared from 2- 
aminooiootinic add by the procedure described in J. Chem. Soc.. 1045 ( 1956) for 
3-aminopicolinic add, and EtsN (0.74 mL. 53 mmol) were taken up in anhydrous 
35 CH2CI2 under N2 and cooled to -78 'C. Phosgene (1.5 mL of 1.93 M solution in 
toluene, 2.8 mmol) was added, and the reaction was stirred at -78 'C for 45 minutes 
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and at 25 "C for 1.5 hours. The o(Mnp(»md resulting from Example IB in 4 mL of 
CH2CI2 added, and the reaction was stiired for 2 hours. The reaction mixture 
was pailitined between 1 M NaOH and CH2a2. The CH2CI2 layer was dried 
(MgS04). flltered. concentrated in vacuo and taken up in THF (30 mL). To this 

5 s(dulionwasadded6mLof IM potassium tm-butcncide in THF. The reaction was 
slined for 1 hour at 25 *C and dun was ooncratrated and dutxnatogrBphed eluling 
with 5 % EtOH in CH2CI2 saturated with NH3 increasing the EtOH amcoitration to 
10 %. The product (0.45 g. 40 %) was converted to its HC3 salt whidi was 
reciystailized from EtOFVEt20. m.p. 234-236 *€. »H NMR (300 MHz. CDQa) of 

10 the free base 6 1.47-1.61 (m. IH). 1.72-1.86 (m, IH), 2.27 (q. 2H). 2.49-2.61 
(m. IH). 2.64-2.77 (m. 2H). 2.84-^95 (m. IH), 3.05-3.16 (m. IH). 3.53 (q. 
IH). 3.76 (t. 2H). 3.80 (s. 3H). 4.17-4.35 (m. 2H). 6.67 (d. IH). 6.77 (d. IH). 
6.90-6.96 (m. IH). 7.09 (t. IH). 8.05 (dt. IH). 8.48 (dd. IH). MS (DCI/NH3) 
m/e 393 (M+H)+. Anal calcd for C22H24N4C^- HQ- 0.75 H2a C. 59.73; H, 

IS 6.04; N. 12.66. Found: C. 59.57; H. 5.96; N. 1239. 

Example 22 

^-r?-r/>«.6.Methoxv-2-^-^a,4.5.9b-he xahvdro-ri Hl-benzfelisoindol- 1 -vDethvll- 
pvridora .2-d lpvrifnidine.2.4f 1 H3H>-dione hydrochloride 

20 R)llowing the procedure described for Examine 21 , 3-ainirK>-2- 

ethoxycarbonylpyridine (030 g, 1.8 mmol). prepared by the method described in /. 
Chem. Soc, 1045 (1956), EtsN (0.48 mL. 3.4 mmol), phosgene (0.93 mL. 1.93 
M in toluene, 1.8 mmol). and the compound resulting from Example IB (0.40 g, 
1.6 mmol) provided 0.51g (80%) of the desired product which was converted to its 

25 HCl salt m.p. 195-198 »H NMR (300 MHz. CDCI3) of the free base 6 1.47- 
1.62 (m. IH), 1.74-1.87 (m, IH). 2.47 (t. 2H). 2.50-2.76 (m. 3H). 2.97-3.07 (m. 
IH). 3.13-3.25 (m. IH), 3.46 (q, IH). 3.70-3.83 (m. 2H). 3.78 (s, 3H). 4.24- 
4.43 (m. 2H), 6.65 (d. IH). 6.77 (d, IH). 7.07 (d. IH). 7.12 (d, IH), 731 (dd. 
IH). 8.25 (d. IH). MS (DQ/NHj) m/c 393 (M+H)*. Anal calcd for C22H24N4C^ 

30 • HQ- 1.25 H2O: C. 58.53; H. 6.14; N. 12.41. Found: C, 58.50; H, 5.83; N, 
12.32. 

E?»mpig23 

^-ro-^w>u^Mi>ihf«v.233a.4.5.9b-hexahvd "v"Hl-»«a»yJe1is""<*^ 
rt.lftHvqiiina7oline.2.4nH ^H>-dinne hydrochloride 
35 2-Catboethaxy-3-chloroanlline was treated with 033 equivalent trifriiosgene 

by the procedures described in Example IC. The resulting isocyanate (0.44 g. 2.1 
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mmcH) and the compound resulting from Example IB (0.40 g, 1 .6 mmol) were 
treated by the procedures described in Examine IC to yield ttie title compound (0.12 
g, 18%) as a white solid, m.p. >250 "C (dec). NMR (300 MHz, CDCI3) of the 
free base 6 735 (m, 2H). 7.18 (m, 2H). 7.0 (d, 2H). 6.73 (dd, 2H). 4.1-4.42 (m. 
5 4H), 3.82 (s. 3H). 3.68 (q. IH). 3.4-3.57 (m. 2H.), 2.87-3.0 (m. 2H). 2.7-2.84 
(m. 2H). 2^2-2.65 (in. IH). 1.87-1.98 (m, IH). 1.55-1.7 (m, IH). MS 
(DQ/NHs) m/c 426 (M+H)*. Anal calcd far C23H24N30&a • HCl • 2 H2O: C, 
55.43; H. 5.86; N. 8.43. Found: C. 55.73; H. 5.60; N. 831. 



10 E?»mrig24 

^-r:?-r/-K.6-Methoxv-233a.4.5.9b-hexahvdro-flHl.benzrelisoindol-l-vnethvn- 
pvridof3.4-dlpvrimidine-2.4/ lH3m-dione dihvdrochloride 
Following the procedure described for Example 21. 3-amino-4- 
ethoxycarb(niyli^dine (0.58 g. 3.5 mmol). prepared by substituting 3.4- 

15 pyridinedicarboximide for quinoUnimide and the procedure desoibed in J. Chenu 
Soc, 1045 (1956). EtaN (1.5 mL, 103 mmol). phosgene (1.8 mL of a 1.93 M 
soluti<» in toluene. 3.5 mmd). and the compound resulting fnnn Example IB (0.60 
g, 2.4 mmd) provided 0.68 g (71%) of the desired product which was converted to 
its HCl salt m.p. 228-230 'C. ^H NMR (300 MHz, CD3OD) of the free base 6 

20 1.45-1.49 (m. IH). 1.66-1.78 (m. IH). 2.22 (t, IH), 233 (dt, IH), 2.50-2.68 (m. 
3H). 2.77-2.86 (m. 2H), 3.24-3.51 (m, 3H), 3.77 (s, 3H), 4.20 (t, 2H). 6.71 (dd, 
2H), 7.07 (t, IH), 7.91 (d, IH). 839 (d, IH). 8.55 (s, IH), MS (DCI/NH3) m/e 
393 (M+H)"*". Anal calcd for C22H24N4Q3 • 2 HCl: C. 56.78; H. 5.63; N. 12.04. 
Found: C. 5631 ; H, 5.63; N. 1 1.82. 

25 

Exam[rfe2S 

3-r2-rc«-6-Methoxv-233 a.4.5.9b-hexahvdro.flHl-benzrelisoindol-l.vnethvll.7. 
nuoro-quinazoline-2.4f lH3H^-dione hydrochloride 
2-Caiboethoxy-5-fluoroaniline was treated with 033 equivalent tiiphosgene 

30 by the procedure described in Example 1 C The resulting isocyanate (0.46 g. 2. 1 
mmol) and the compound resulting from Examine IB (0.46 g. 1.9 mmol) were 
treated by the procedures described in Examine IC to yield the title compound (0.49 
g. 60%) as a white solid. m.p. 236-238 *C IH NMR (300 MHz. CDCI3) of the 
free base 6 7.95 (q. IH), 7.1 (t. IH). 6.72-6.8 (m. 2H). 6.67 (d, IH). 6.55 (dd. 

35 IH). 4.15-435 (m. 2H). 3.81 (s. 3H), 3.43-3.75 (m. 2H). 2.78-3. 15 (m. 2H). 
2.5-2.8 (m. 3H). 2.3-2.47 (m. 2H). 1.48-1.87 (m, 3H). MS (DCI/NH3) m/e 410 
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(M+Hf. Ana] calcd for C23H24N3Q3F • HCl • 0.25 H2O: C, 61.00; H, 5.62; N. 
9.29. Found: C, 6133; H, 5.71; N, 9.33. 

Example 26 

5 ^-f2-rfM.6.Met hft»v.2J33iL4Aqivhe«flhvdityrim-benzre1isCTiidol-l-vl)eA^^ 
Tnethvl^iiiiia7nline.2.4/lH3HV^one hydrochloride 
N-Methyl-2<aiboethoxyamUne (5.0 g. 28 nmol) was treated with 2- 
chloroetfiylisocyanate (2.86 mL, 28 mmol) at reflux in toluene for 18 hours. The 
reacdon was cooled to 25 *C, and the oystalline product was collected by filtration 

1 0 to yield the intennediate l-niethyl-3K2-chloiDethyl)-quinazoline-2>4-dione. The 
intermediate quinazdinedione (033 g. 2.2 mmd) and cis^methoxy- 
233a,4A9b-[lH)-benz[e]isoindole (038 g, 1.87 mmol) were combined in 
aoetonitiile (3 mL) and diisopropylethyiamine (0.8 mL) was added. The reaction 
mixture was heated at reflux for 18 hours. The resulting product was converted to 

15 its HQ salt and reciystallized from acetone:ether to yield the title compound (030 g, 
40%) as a white solid. m.p. 215-217 "C (dec). IH NMR (300 MHz, CDCI3) of the 
free base 6 8.2 (dd, IH). 7.7 (dt, IH), 7.1-732 (m. 3H), 6.75 (t, 2H). 4.48 (m. 
2H), 4.1-43 (m. 2H), 3.81 (s, 3H). 3.68 (m, IH). 3.6 (s. 3H). 335-3.5 (m, 2H). 
2.87-3 (m, 2H), 2.72-2.87 (m. 2H), 2.52-2.65 (m. IH). 1.88-2.0 (m, IH), 1.55- 

20 1.7 (m. IH). MS (DCI/NH3) m/e 406 (M+H)"^. Anal calcd for C24H27N3Cb • HQ 
•H2O: C, 62.67; H, 6.57; N. 9.14. Found: C. 62.52; H, 6.51; N, 9.03. 

Example 27 

3.f2.rcii-6-Methoxv-233a.4^.9b -heTahvdit>-n m-benzfelisoindol-l-vDetfavll- 
25 pvridof43-dlD vrimidine-2.4r 1 H3H^-dione di hydrochloride 

Following the procedures described in Example 21, 4-amino-3- 
ethoxycarbcxiylpyridine (057 g, 3.4 mmol). prepared by the procedures described 
in J. Org. Chem., J4: 97 (1949), EtsN (0.85 mL, 6.1 mmol). phosgene (1.5 mL of 
a 1.93 M solution in toluene. 2.9 mmol), and the compound resulting from Example 
30 IB (0.60 g, 2.4 mmol) provided 0.69 g (72 %) of the desired product which was 
converted to its HQ salt ra.p. 229-233 »H NMR (300 MHz, CDCI3) of the 
free base 6 1.49-1.62 (m, IH). 1.75-1.87 (m. IH), 238 (t, 2H). 2.50-2.77 (m, 
3H). 2.88-2.98 (m. IH), 3.09-3.20 (m, IH), 3.47 (q. IH), 3.69 (bt. 2H). 3.80 (s. 
3H). 4.15437 (m, 2H). 6.63 (d, IH), 6.67 (d, IH), 6.78 (d, IH). 7.10 (t. IH). 
35 8.47 (d, IH). 8.98 (s, IH). MS (DQ/NHs) m/e 393 (M+H)"*". Anal calcd for 
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C22H24N4O5 ♦ 2 HCl • 1.5 H2a C. 53.66; H, 5.94; N, 1138. Found: C. 53.83; 

H, 6.07; N, 1131. 

Example 28 

3-r2-rfty.6.Methoxv-2 -'^-'^a-4.5.9b-hexahvdro-riHl-bepzrelisoindol-l.vnethvl1-l- 

5 Tnethvl-lH-pVT a7nlor3.4^1Pvrimidine^4.6(5R7HWdione hydrochloride 

Etfayl-5-ainiDO- l-methylpyrazole-4-caibox)1ate (0.40 g, 2.4 mmol) was 
dissolved in CH2CI2 ( 10 mL) and trietbylaimiie (0.68inL, 4.89 mmol) and cooled 
to -78 'C. To the solution was added 1.93 M phosgene in Iduene (1.23 mL. 2.4 
mmol). After stirring at -78 "C for 1 hour, and thai 25 *C for 30 minutes, the 

10 'Compound resulting from Example IB (0.53 g. 2.2 mmol) was added. After 2 
hours, the intennedate unsynunetrical urea was isdated. The intermediate product 
(0.70 g) in ethanol ( 10 mL) was treated with 1.0 M KOtBu in THF (2.0 mL) and the 
reaction was heated at 75 *C fa* 45 minutes. The reaction was quendied with 1.0 ^ 
HQ to yidd the tide compound as its HQ salt Recrystalliiation fonn 

15 methanohether yielded 0.420 g (45%) of a white solid. m.p. >250 *C (dec). IH 
NMR(300MHz, CP30D)6 1.67 (m, IH). 1.92 (m, IH), 2.60 (m, IH), 2.83 (m, 
3H). 330 (m, 3H), 332 (t. 2H). 3.68 (hr s. IH), 3.81 (s. 3H). 3.82 (s, 3H), 432 
(t, 2H), 6.79 (d. IH), 6.82 (d, IH). 7.18 (t, IH), 7.85 (s. IH^. MS (DCI/NH3) 
m/e 396 (M+H)+. Anal calcd for C21H26CIN5O& • 0.75 Hitt C. 56.63; H, 6.22; 

20 N. 15.72. Found: C. 56.77; H. 5.86; N. 15.84. 

Example 29 

3.f2-rcM-6-Methoxv-2 3-la4^.9b-he xahvdro-riH1-ben2relisoindol-l-vncthvn-6- 
methvlthienor23-d1pvrim idine-2.4( lH3m-dione hydrochloride 

25 2-Amino-3-carboethoxy-5-methylihiof*ene, prqaared by the method of 

Oewald, et al.. Chem. Ber. . 98: 94 (1966). was treated with 2- 
chloroethylisocyanate by the procedures described in Eur. J. Med. Chem., 2&- 499 
(1993). The resulting urea (0.78 g, 2.7 mmol) and c«-6-mctiioxy-233a,4.5,9b- 
hexahydro-[lH)-benz[e]isoindole (0.49 g, 2.42 mmol) were treated by the 

30 procedures described in Example 3 to yield 0. 140 g ( 15%) of tiie title compound as a 
white solid, m.p. >250 'C (dec). »H NMR (300 MHz, DMSO-de) 6 160 (m, IH). 

I. 80 (m. IH). 2.40 (s, 3H). 2.50 (m. IH). 2.70 (m, 2H), 3.00 (m. 2H). 3.42 (m, 
3H). 3.79 (s. 3H), 4.1 1 (m, IH). 4.18 (m. 3H). 6.76 (br d. IH). 6.84 (d. IH). 
6.90 (s. IH). 7.18 (t. IH). 12.25 (br s. IH). MS (DCI/NH3) m/e 412 (M+H)+. 

35 Anal calcd for C22H26CIN3O5S: C. 58.98; H. 5.85; N. 938. Found: C, 58.58; 
H, 5.84; N. 9.08. 
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Example 30 

:^.r2.(ci^r.6-Methoxv-?^^a.4A9b- hexahvdro-flHl-hen7re1isoiiidol-l-vnet^^^ 
1 H-pvrroiof? ^-d1nvrimidine-2.4(3H.7HV-dione fumarate 
2>Ainiix>3,4-bi8(elhoKycaibonyl)pym>le, prepared by the method described 
5 in 7. Prukt. Chm., 21^: 303 (1972). was reacted with 2-chloroethylisocyaiiaiB by 
the procedures described in Eur. J. Med. Chem. 28: 499 (1993). The resulting urea 
was reacted with c»-6-methoxy-233a.4^^b-hexahydro-[lH]>benz[e]i8Qindole by 
the procedures described in Example 3. The urea ester intermediate (400 mg. aso 
mmol) was treated with 5% KOH (SO mL) and heated at 1 10 *C for 1 hour. After 

10 coding to loom temperature die majority of the KOH was neutralized with 

concentrated HCl, fdlowed 1^ consumption of the remainder with solid NaHCC^ 
resulting in the predpitation of the product at pH 12. The product was extracted into 
CH2a2, the organics dried (Na2S04), filtered through cdite and the solvent 
eviqwrated to give 196 mg of free base. The solid was dissolved in methanol and 

15 treated with a methanolic sdution of fumaric acid (60 mg) to give 160 mg (39%) of 
the title compound as its fumarate salt hfMR (300 MHz, CP3OD) 6 1.62 (m, 
IH), 1.90 (m, IH), 2.58 (ddd, IH), 2.78 (m. IH). 2.82 (dt. IH), 3.18 (m. 2H). 
3.40 (t, 2H). 3.62 (dd, IH), 3.81 (s. 3H). 3.86 (dd, IH). 4.01 (dd, IH), 433 (t, 
2H), 6.42 (d. IH). 6.64 (d. IH), 6.65 (s. 2H), 6.77 (d. IH). 6.81 (d, IH). 7.15 

20 (t. IH). MS (DCI/NH3) m/e 381 (M+H)"*". Anal calcd for C25H28N4O7 • 0.75 
H2O: C, 58.87; H, 5.83; N. 10.85. Found: C. 58.93; H. 5.73; N. 11.07. 

Example 31 

3.f2-rriT.6.Methoxv-23J3a.4-5.9b-hex ahvdTX>riHl-benzrelisoindol-l-vl>ethvn'7- 
25 phenvtthienof3 ^-dlmrimidi ne-^ ^/^ 1 H3ffi-dione methanesulfonate 

2-Cartx)rth(»(y-3-amino4-phen)1thiophene, prepared by the method of 
Kirsch. ef a/.. J. Heterocydic Chem., 12: 443 (1982). was treated with 033 
equivalent triphosgene by die procedures described in Example IC. The resulting 
isocyanate (0.90 g, 33 mmd) and the compound resulting fmn Btami^e IB (0.55 
30 g. 2.2 mrool) were treated by the procedures described in Examine IC substituting 
medianesulfonic acid in the salt forming step, to yield Uie tide compound (039 g. 
38%) as a white solid, m.p. 268-271 »H NMR (300 MHz. DMSOde) 6 1,6 
(m, 2H), 1.8 (m, 2H), 2.65 (m, 3H), 3.0 (m. 2H). 335-3.55 (m, 3H). 3,75 (s. 
3H). 4.0-4.25 (m. 2H). 6.75 (m. IH). 6.85 (m, IH). 7.18 (t. IH), 7.45 (m. 3H). 
35 8. 15 (m. 2H). 1035 (s. IH). MS (Oa/NHa) m/e 474 (M+H)+. Anal calcd for 
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5.53; N. 6.99.- 

Example 32 

3-r2-rr«-^Methoxv-233a.43.9b-hexahvdTD-riH1-benzfelisoindol-l-vnethvn^ 
5 phenvUhienor3.2-d1pvrimidine-2.4nH3H>-dionehvdroch]oride 
2-Caiboetiioxy-3-aiiiiDO-5-phenylthiophene, prqaied by the method 
described in Synthesis, 275 (1964), was treated with 0J3 eqinvalent triphosgene by 
the procedures described in Example IC. The resulting iso^anale (0.54 g, 2. 1 
mmol) and the compound resulting from Example IB (0.40 g. 1.6 mmol) were 

1 0 treated the procedures desoibed in Example IC to yidd the title compound (039 
g. 38%) as a white solid, m.p. 2295-231 «C. NMR (300 MHz, DMSO-dc) 6 
1.6 (m, 2H), 1.8 (m. 2H), 2.65 (m, 3H). 3.0 (m, 2H). 3.35-3.55 (m. 3H). 3.75 
(s. 3H). 4.0-4.25 (m. 2H). 6.8 (m. 2H), 7.18 (t. IH). 73 (d, IH). 75 (m. 3H). 
7.8 (m. 2H). 1035 (s. IH). MS (DCI/NH3) m/e 474 (M+H)+. Anal calcd for 

15 C27H28C1N3C^S • 0.5 H2O: C. 62.48; H. 5.63; N. 8.10. Found: C. 62.29; H. 
5.43; N, 8.10. 

Example 33 

3-f2-fcij-6-Methoxv-233a.45.9b-hexahvdrD-flHl-benzrelisoindoM-vl>eth^1- 
6J-dimethoxv-quinazoline-4(3H>-onedihvdrochloride 

20 Ethyl 2-(N,N-dimethyl-N'-fonnamidinyl)-3,4-dimethoxyben2oate ( 1.68 g, 

6.0 mmol). prepared from ethyl 6-amino-3.4-dimethoxybenzoate and using the 
procedures described by Gupton J.T., Miller J.F., Bryant R.D. Maloney P.R. and 
Foster B.S., Tetrahedron , 4S(8): 1747- 1752 (1987), and the compound resulting 
from Example IC (0.59 g. 2.4 mmol) in l,4-<lioxane (20 mL) and p-toluenesulfraiic 

25 acid monohydrate (0.05 g, 0.2 mmol) were refluxed for 4 hours and then 

concentrated to a crude oil. Trituration with MeOH afforded the product as a free 
base (0.66 g, 63%). A portion (032 g) was dissolved in methylene chloride 
fcdiowed and treated with HCl(g) in Et20 to yield the title compound (0.37 g) as a . 
white solid. mpl80-185*C (of a sample nxiystallizcd from EtOH/EtiO). ^H 

30 NMR (300 MHz, D2O) 6 8.25 (s, IH), 738 (br s, IH), 7.25 (l, J = 7.9 Hz, IH). 
7.05 (s, IH), 6.94 - 6.89 (d. IH). 6.91 - 6.86 (s. IH), 4.72 (s. 3H), 4.44 (t, J = 
6.5 Hz, 2H), 3.97 (s, 3H). 3.92 (s. 3H). 3.83 (s, 3H), 3.70 (br s. 3H), 3.24 - 
3.10 (br s, IH). 2.85 - 2.74 (m, 2H). 2.61 - 2.53 (m. IH), 1.97 - 1.90 (m. IH), 
1.66 - 1.62 (m. IH). MS (DCI/NH3) m/e 436 (M-i-H)'^. Anal calcd for 

35 C25H29N304- 0.7 HCl • 0.4 EtOH: C. 56.09 H, 6.22; N. 7.60. Found: C. 
56.04; H. 635; N. 7.72. 
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faampl634 

^.r%rr«^MethoTv.2 J3^a.4S.9b.hexahvdro.riH1-benzre1isoindol.l-vnethvn. 
quina2ioline>4f3m-one dihvdrochloride 
5 Methyl 2-<N^-<]imethyl-N'-fonnainidiiiyI) benzoate was prepared 

according to the method of Ouptcm J.T.. Miller J.F., Bryant R.D. Maloney P.R.. 
and Foster B.S., Tetrahedron. 4^(8): 1747-1752 (1987). Methyl 2-(NJ«imethyl- 
isT-formamidin^) boizoate (1.7 g. 8.1 mmol) and the compound resulting from 
Example IC (0.5 g» 2.0 mmol) were refluxed in a solution of 1,4-dioxane (25 mL) 

10 and p-toluenesulfonic acid monohydrate (0.04 g. 0.2 mmol) for 3 hours. The 

reacticm mixture was concentrated to a crude oil which was triturated with hexane to 
give a crude solid. The sdid was collected by filtration and washed with EtOAc to 
give a white solid. The free base was dissolved in methylene diloride and treated 
with an ethereal solution of HQ to yield the title compound (0.40 g, 45%) as a white 

15 solid. m.p.> 200 •€ (on a sample recrystallized from EtOH/Et20). 1HNMR(300 
MHz, D2O) 6 838 (s. IH). 8.23 (br d, IH), 7.94 (t, J « 7.6Hz, IH). 7.76 - 7.73 
(d. IH). 7.67 (t. J = 73 Hz. IH), 7.26 (t. J = 7.9 Hz, IH). 6.95 - 6.90 (d. IH). 
6.93 - 6.88 (d, IH), 4.66 - 4.56 (m, 3H), 4.48 (t, J = 7.5 Hz. 2H), 3.84 (s. 3H), 
3.72 - 3.60 (m. 3H), 3.18 (br s, IH), 2.82 (br s. 2H). 2.62 - 2.53 (m. IH). 1.97 - 

20 1.90 (m, IH). 1.65 (br s, IH). MS (1X:I/NH3) m/e 876 (M+H)"^. Anal calcd for 
C23H27a2N3Q2 • 03 HCl •0.2EtOH: C, 59.98 H, 6.13; N. 8.96. Found: C. 
59.88; H. 6.17; N, 8.95. 

Example 35 

3-[2-(cw-6-Hydroxy-233a,4,5,9b-hexahydro-[lH]-benz(e)isoindol-l-yl)ethylJ- 
25 thieno[23-d]pyiimidine-2,4(lH3H)-dione hydrobromide 

To a suspension of the oxnpound resulting from Examine 3 ( 100 mg, 0.23 
nunol, 1 .0 equiv) in 3 mL of meth}Aene chloride cooled to -78 *C was added 0.46 
mL of 1 M BB13 in methylene chlcxide (0.46 mmd, 2.0 equiv). The reaction was 
thai warmed to room temperahire and stirred for 5 hours. The oily suspention was 
30 then cooled to -78 *C and quenched with 20 mL erf* dry methanol. Thereaction 
sdution was thai evaporated to a tan sdid which was crystallized from methanol- 
methyloie chloride to furnish the tide compound as a white powder (95 mg. 93%). 
m.p. >200 'C. *H NMR(CP3OD.300MHz) 6 1.60 (IH. m). 1.90 (IH. m), 237 
(IH. m). 2.80 (2H, m). 330 (IH, m). 335 (IH, m), 3.55 (2H. t, J = 6.0Hz). 
35 3.62 (IH, m). 3.90 (2H. m). 435 (2H. t, J = 6.0 Hz), 4.95 ( IH, m). 6.65 (2H. 
m), 7.0 (IH. t, J = 7.5Hz). 7.06 (IH, d. J = 7.5Hz), 7.25 (IH. d. J = 7.5 Hz). 
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. MS (DCI/NH3) m/e 384 (M+H)"*". IR (KBr): 3400, 2720. 2650. 1720, 1640 cm-l 
Anal calcd for C2oH22N30&SBr C, 51.73; H, 4.78; N, 9.05. Found: C, 5139; 

H. 4.76: N 8.78. 

Example 36 

5 3-f2-((3aR.9bR)-cK-6-Methoxv-233a.4A9b-hexahvdro-riHl-ben2re1isoindol-1- 

Yl)f!tlYlH"''^719»"e.2f IHWone hydrochloride 

ExaiinJe36A 

%f2.rQaRQbRWj^Methoxv-233a.4^.9b-hexahvdfo.riH1.benzfe1isrwndo1-l- 
10 vlteihvnaminomedivl-amline 

Using the procedure described by Langley D. R., Thurston. D. E. /. Org. 

Chem:S^ 91-97 ( 1967). 2-nitiobenzyI brmnide and the compound resulting 

from Example 13J were reacted with stannous diloride dihydnate in methanol to 

afTmd ttie title compound. 
15 Example 36B 

3.r2.fr3aR.9bR>.cM^Methoxv-2J3a.43.9b-hexahvdro-riHl-ben2fe1igoindoM. 
vnethvll-quina2oline-2f lH>-one hvdrochlCTide 
A solution of the onnpound resulting from Example 36A (136 mg. 0387 

mmcA) in 4 mL of dry tetrahydrofuran was cooled and a solution of 753 mg (0.464 
20 mmol) of N.N'-carbonyldiimidazole in 2 mL of dry tetrahydrofuran was added 

rafHdly with stirring. The cooling bath was removed and stirring was continued for 

3 hours. The solvent was evaporated to give the crude product Chromatography 

on silica gel eluting with 3% MeOH in CHQa afforded the product as a free base. 

The free base was dissolved in methylene chloride and treated with HCl(g) in Et20 
25 to yield the title compound (45 mg) as a white solid. m.p. 145-147 **€ (on a samfde 

reciystallized from EtOH/Et20). 1H NMR (300 MHz. CP3OD) 6 130 (m. IH), 

I. 55-1.70 (m, 3H), 2.20 (m. 2H). 2.52-2.65 (m. 4H). 2.72 (m. 2H), 3.25 (m. 
IH). 335 (s, 2H), 3.42 (m, IH), 3.82 (s, 3H), 6.70 (m. 4H). 7.20 (m. 3H). MS 
(IXn/NHs) m/c 378 (M+H)* Anal, calcd for C23H28N3C3aa • 0.9 HQ: C, 

30 61.83; H. 6.52; N.9.41. F6und: C, 61.91; H. 6.46; N. 9.29. 

Example 37 

3.r2.ff3iiR9bRVm.6-Met hoxv.233a.4A9b-hexahvdro.riHl>benzre1isoiDdoM- 
vl^hv»-6.7-m ethvienedioxvauinazoline.2.4( lH3ffl-dione hydrochloride 
35 Following the procedure described for Example 21, 6-amino-13- 

benzodioxole-Scarboxylic wad ethyl ester (0.51 g. 2.4 mmol). prepared in analogy 



W09&22991 



PCT/US96/00178 



67 

to the pwxedure described in J. Indian Chem. Soc., 64(6). 373-5 (1987). EtsN 
(0.74 mL. 53 mmol). phosgene (13 mL 1.93 M solution in toluene, 2.4 mmol). 
and the oompound resulting from Example 13J (030 g. 2.0 mmol) were reacted to 
give 0.82 g (93%) of the desired product as its HQ salt m.p. 257-258 'C. »H 
5 NMR (300 MHz, CDOs) of the free base 6 1.46-1.61 (m, IH), 1.71-1.86 (m, IH). 
2.22-236 (m, 2H), 230-2.75 (m. 3H), 2.80-2.92 (m. IH). 3.03-3. 13 (m. IH), 
3.40-332 (m, IH), 3.63-3.76 (m, 2H), 3.81 (s, 3H), 4.15-435 (iri, 2H), 6.00 (s, 
2H). 6.23 (8, IH). 6.65 (d, IH). 6.76 (d, IH), 7.08 (t. IH). 7.23 (8. IH). MS 
(DQ/NHj) m/e 436 (M+H)*. Anal calcd for C24H25N3Q5 • HQ): C, 61.08; H, 
10 5.55; N. 8.90. Found: C. 60.81; H, 5.51; N. 8.78. 

'^-r%f^3aR9bRVcM.6-Methoxv-233 a4.^9b.hexahvdfD-flHl-benzre1isoindol-l- 
vl^thvn.6.7-ethvlenedioxvQu inf« 4/ 1 H:3tf>-dione hydrochloride 

15 Following the procedure described (<x Example 21, 7-amino-23-dihydro- 

l,4-bOTZodioxane-6-carbox)dic acid ethji ester (035 g, 2.4 mmol), prepared in 
analogy to the procedure described in United States patoit No. 4,01 1323 which is 
incorporated herein by reference, EtsN (0.74 mL, 53 mmol), phosgene (13 mL 
1.93 M solution in toluene, 2.4 mmol), and the compound resulting from Example 

20 13J (0.50 g. 2.0 mmol) were reacted to give 0.91 g (99 %) of the desired product 
as its HCI salt. m.p. 212-214 ^C. ^H NMR (300 MHz, CDCI3) of the free base 5 
1.48-1.65 (m, IH). 1.72-1.87 (m, IH), 2.20-233 (m, 2H), 2.52-2.71 (m. 3H), 
2.86-3.00 (m. IH), 3.08-3.21 (m, IH), 3.42-337 (m, IH), 3.73-3.90 (m, 2H), 
3.81 (s. 3H). 4.16-4.42 (m. 6H), 6.18 (s, IH), 6.66 (d, IH), 6.79 (d, IH), 7.09 

2S (t, IH). 7.28 (s. IH). MS (DQ/NHa) m/e 450 (M+H)"^. Anal calcd for 

C25H27N30S5- HQ • 0.5 H2a C. 60.66; H. 5.91; N. 8.49. Found: C. 60.69; H, 
5.73; N, 837. 

E»tample39 

^-n.rnaRQhRl.r»-6-Me thnTv.^_^3a.43.9b-hexahvdro-riHl-benzreli8Qindol-l- 
30 vltethvll-6.7-dii nethoxvfluinazoHne-2.4/ lH3m.dione hydrochloride 

The compound resulting from Example 13J (2.44, 0.6 g) was reacted with 
0.7g of the isocyanate derived fnmi methyl 2-amino-43-dimethoxy-benzaate as in 
Example 10 to yield 0.6g (54%) of the title compound. ^H NMR (300 MHz, 
DMSO<l6) 6 736 (s. IH), 7.18 (t, IH), 6.81 (s, IH), 6.85 (d, IH). 6.75 (d, IH), 
35 4.2-4.32 (m. 3H). 3.9-4.1 (m. IH). 3.88 (s, 3H), 3.84 (s. 3H), 3.8 (s. 3H), 3.65 
(m. IH). 3.42 (m. 3H). 2,92-3.6 (m. 2H). 2.6-2.85 (m. 2H). 1.73-1.88 (m. IH). 
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1.52-1.68 (m, IH). Anal calcd for C25H29N3Q5 • HCl • H2O: C, 5934; H, 637; 
N. 830. Found: C. 59.73; H, 6.20; N, 8.23. 

Example 40 

5 342-fr3aR.9bR VcK-6.Methoxv.233a.4^.9b-hexahvdro-riH]-benzfelisoindol-l- 
vnethvll-l-me thvl-6.7-dimethoxvQuinazoline-2.4nH3tf>-dione hydrochloride 
The compound resulting from Examfde 13J (203 mg. 1 mmol) and 03 g 
(1.05 mmol) 6.7-dimethohy-l-metbyl-quinazoline-2,4-diooe were reacted as 
described in Example 26 to yield 0.235 g (64%) of the title compound as a white 
10 solid. m.p. 188-190 'C. »H NMR (300 MHz. CDCI3) of the free base 6 7.61 (s, 
IH). 7.1 (t. IH). 6.78 (d, IH). 6.66 (d. IH). 6.58 (s. IH). 4.25 (t. 2H), 4.02 (s. 
3H), 3.95 (s, 3H). 3.81 (s, 3H), 3.6 (s. 3H). 3.42 (m. 3H), 2.48-2.87 (m, 5H). 
2.28 (m. 2H). 1.75 (m. IH). 1.52 (m. IH). Anal calcd for C25H29N3QS • HCl • 
H2a C. 60.05; H. 6.59; N. 8.08. Found: C, 59.51; H, 636; N, 7.93. 

15 

E?Hmrit4i 

^.f'?-fri.t.6-Methoxv-233a.4A9b.he«ahvdro-riHl.beHzre1isoindol-1-vlW5thvn^ 
methQxv.thienQr23.dlpvrimidine.2.4f lH3HV.dione hydrochloride 

20 Example 41A 

5.Amino4-carboethoxv-2-methoxvthiophene 
To methanol (404 |iL. 10 mmol) in THF (10 mL) at 0 **C under nitrogen was 
added 2.5 M n-BuLi (4.0 mL, 10 mmol). After stirring 20 minutes, CS2 (600 ^L. 
10 mmol) was added and stirring was continued for 4 hours. The reaction was then 

25 cooled to 0 "C followed by the addition of Mel (620 ^L, 10 mmol) whereupon the 
reactioi was stirrcd for 4 hours at 0 *C then at ambient temperature ovemighL In a 
separate flask the anion of acetonitrile was prepared by the dropwise addition of 
acetonitrile (520 ^L. 10 mmd) to a solution of LDA (10 mmol) in THF at -78 "C 
fdlowed by stining for 30 minutes at that temperature. To the acetonitrile anion was 

30 added the solution of the xanthate prepared above. The reaction was stirred for 1 
hour at -78 then 1 hour at 0 'C. The reaction was then cooled to -78 'C, treated 
with ethyl bromoacetate (1.1 mL, 10 mmd), warmed to reflux, treated with 1.0 M 
lithium bistrimethylsilylamide ( 1 mL) and heated at reflux for 13 hours. After 
cooling the reaction, it was partiticmed between saturated NaHCOj solution and 

35 methylene chloride. The organic layer was then dried with sodium sulfate, filtered. 
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concentrated in vacuo and flash chroinatogRq>hed eluting with 4: 1 hexane^thyl 
acetate to give 343 mg (17% yield) d* the title compound. 

Sample 41B 

5 3.r2^g«4S.Methoxv-2^3a.4A Oh-lie«ihvditvflHUbenzre1isoindol.l-vltethvn 
methcm^-tfaieiior2^.dliivriinid ine.2,4riH3HV^one hydrochloride 
Hie compound resulting from Examfde 41A (303 mg) was reacted according 
to the standard i»Dcedure for in sita isocyanate fonnation widi the compound 
resulting from Example 13J (0375 g. 132 mmol) to give 240 mg (38%) of product 

10 as the free base which was converted to the fumaiaie salt giving 149 mg (18%). 
m.p. 217 IH NMR (300 MHz, DMSO-de) b 1.45 (IH, m), 1.65 (IH, m), 2.23 
(IH, m), 232 (IH. m), 2.44 (2H, m). 2.X (IH. m), Z66 (2H, m). 3.30 (3H. m). 
3.75 (3H. s). 3.95 (2H. t). 3.99 (3H. s). 6.10 (IH. s). 6.59 (2a s). 6.72 (IH. d). 
6.75 (IH. d). 7.09 (IH. t). 11.76 (IH. br s). Anal calcd for C26H29N3QBS: C. 

15 57.45; H, 538; N. 7.73. Found: C, 57.17; H, 5.23; N. 7.63. 

E«'mp>g42 

3-r2.(f3aR.9bRVcts-6-Methoxv-233 a.4.5.9b-hexahvdro-flH1-ben2re1isoindol-l- 
vnethvl1-6.7-dimethoxv- quina2oline-4(3HVonedihvdrochloride 

20 Ethyl 2-(N>I-dimethyl-N'-formamidinyl)-3,4-dimethoxybenzoate (5.67 g. 

203 mmol), prepared according to the method described by Oupton J.T., Miller 
J.F., Bryant R.D. Maloney P.R, Foster B.S. in Tetrahedron 43(8) 1747 - 1752 
( 1987) from ethyl 6-amino-3.4-dimethoxybenzoate, and The compound resulting 
from Example 13J (2.0 g. 8.1 mmol) refluxing in a solution of 1.4-di(«ane (30 mL) 

25 and /i-toluenesulfonic acid monohydrate(0. 15 g. 0.8 mmol) for 4 hours. The 
reaction mixuire was oonoentrated toacnide oil which was recrystallized from 
MeOH to give the product as the free base. The free base was dissolved in 
methjdene chloride and treated with HQ in Et20 to yield the title compound (3.59 g, 
87%) as a white solid, m.p. 180-185 *C (on a sample reciystallized from EtOH- 

30 B2O). iH NMR (300 MHz. P2O) 6 83 1 (s. IH), 7.42 (br s. IH), 7.24 (t. J = 7.9 
Hz, IH). 7,08 (s, IH), 6.94 - 6.89 (d, IH), 6.91 - 6.87 (d, IH), 4.72 (s. 3H), 
4.45 (t, J = 6.5 Hz, 2H), 3.98 (s, 3H), 3.93 (s, 3H), 3.© (s, 3H), 3.70 (br s, 
3H). 3.22 - 3.10 (br s, IH), 2.85 - 2.74 (m. 2H). 2.62 - 2.51 (m, IH), 1.97 - 1.90 
(m, IH), 1.66 - 1.62 (m, IH). MS (DQ/NHs) m/e 436 (M+H)*. ta]D = +27.4" 

35 (c=0.53. CH3OH). Anal, calcd for C2SC29N3Q4 • 0.1 HCI • 0.8 H2a C. 57.03; 
H. 6.26; N. 7.98. Found: C. 57.10; H, 6.25; N. 7.93. 
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3-f2>fr3aR,9bRVri^^Methoxv^233a.4^,9b-hexahvdro^riH1>te^^ 

yl)gthyii-tf»gnQr23si!1pyrimiang-4(3H)-png<yhy4^ 

5 3-[(NJvI-Dimethyl-N -fonnamidinyl)]carboxycthylt^ was prepared 

from 3-(2-amino)-carboxyethyIthiophene by the method described in Gupton J.Tm 
Miller J-E, Bryant R.D, Maloney RR., Foster B.S., Tetrahedron 43(8) 1747 - 
1752(1987). 

3*[(NJ^-Dimethyl-N'-fonnamidinyI)]-carboxyethylthiophene (0.92 g, 4.1 
10 mmol) and the compound resulting from Example 13J (0.40 1.6 mmol) were 
heated under reflux in a solution of 1,4-dioxane (6.0 mL) and p-toluenesulfonic acid 
monohydrate (0.03 g« 0.2 mmol) for 3 hours. The reaction mixture was 
conoenuated and then purifled by flash column chromatography on silica gel eluting 
with EtOAc to give free base as an oil. The free base was dissolved in methylene 
15 chloride and treated with HCl(g) in Et20 to yield the title compound (0.16 g, 22%) 
as a sdid m.p. 171-175 (on a samite recrystallized from MeOH-Et20). 
NMR(300 MHz. DMSCM16) 6 8.50 (br s. IH). 7.64-7.62 (d. IH). 7.44-7.42 (d. 
IH), 7.16 (t, J = 9.5 Hz), 6.84^.81 (d. IH). 6.78-6.76 (d. IH), 4.45-4.30 (hr s, 
2H). 4.13 (br s, IH), 4.00 (br s. IH), 3.77 (s, 3H). 3.70-3.45 (m, 3H). 3.01 (br 
20 s, IH), 2.72 - 2.67 (m, 2H), 2.50 - 238 (m, 2H), 1.76 (br s. IH), 1.60 (br s. 
IH). MS(DCI/NH3)m/c882(M+H)"^. [a]D = +19 T (c=035, CH3OH). Anal, 
calcd for C21H23N3Q2S • 0.1 H2O: C. 55.28; H. 6.56; N. 9.21. Found: C, 
5533; H, 5.72; N. 9.02, 

25 3-r2-f(3aR,9bR>-ci5>6>Methoxv>233a4.5,9b-hexahvdro^riHl>ben2relisQi 

vnethvn-quina2oline>2(lH)K)ne hydrochloride 
2-[2-((3aR,9bR)-ciy-6^Methoxy-233a,4^,9b-hexahydn)-[lH]- 
benz[e]isoindol-l-yI)ethyl]aniinomethyl aniline was prepared from 2-nitrobenzyl 
bromide and the compound resulting from Example 13J using stannous chloride 
30 dihydrate in methanol by the procedure of Langley D. R. and Thurston. D. E, 7. 
Org. Chem. 52 (1), 91-97 (1987). 

The above prepared compound ( 136 mg, 0387 mmol) in 4 mL of dry 
tetrahydrofuran was cooled in an ice bath, and a solution ctf 753 mg (0.464 mmol) 
of N>r'-carbonyldiimidazde in 2 mL of dry tetrahydrofuran was added rapidly with 
35 stirring. The cooling bath was removed and stirring was continued for 3 hours. The 
solvent was evaporated to give the crude product Chromatography on siica gel 
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eluting with 3% MeOH in CHQa afforded the product as a free base. The free base 
was dissolved in methylene chloride and treated with a solution of Ha(g) dissolved 
in Et20 to give the title compound (45 mg) as a white sdid. m.p. 145-147 'C (on a 
sample reoystallized from EtOH-BiO). NMR (300 MHz. CD3CO) b 130 
5 (m.lH). 1^5.1.70 (m. 3H). 2.20(m. 2H). 2^2-2.65 (m. 4H). 2.72 (m. 2H). 3.25 
(m, IH), 335 (8. 2H). 3.42 (m. IH), 3.82 (s. 3H). 6.70 (m. 4H), 7.20 (m. 3H). 
MS (Da/NH3) m/c 378 (M*H)*. Anal, calcd for C23H27N3Q2 • 0.90 HCl: C. 
61.83; H, 632; N. 9.41. Found: C. 61.91; H. 6.46; N. 9.29. 

10 E?fflnple4g 

^-f'>■/W^AMl^o»v.23 ^^L4^■Qb-hexahvd^o-^lH^-ben7Jg^i?OTin(k>^^V^CthVl^ 
} %dihvdmquinazolin «^-^^H>-onedihvdrochloride 
The compound resulting from Example 34 (0. 15 g, 03 mmol) in methanol 
(25 mL) was hydrogenated at 4 atmosphere of H2 at rocMn temperature using a 10% 

15 Pd/C catalyst (diy, 0.02 g) for 17 hours. The catalyst was removed by filtrated and 
the filtrate concentrated. The residue obtained was dissolved in water, basified to 
pH 13 with potassium carbonate and extracted with EX2O and EtOAc The combined 
organic extracts were dried over anhydrous Na2S04 and concentrated to give, after 
Hash column chromatography eluting with 10:90 EtOH-EtOAc, die free base as a 

20 white solid. The free base was dissolved in methylene chloride treated with a 

solution of Ha(g) dissolved in Et^O to give the tiUe compound (0.05 g, 37%) as a 
white solid. m.p. 130 *C (dec). NMR (300 MHz, CD3OD) ft 7.81 (dd. J=1.5 
Hz, IH), 7.79-7.78 (dd. J=13 Hz, IH). 73 -731 (m, IH). 7.16 (t, J =8.1 Hz, 
IH), 6.86-6.77 (m. 4H). 4.69 (s, 2H), 4.29-4.13 (m, 2H), 3.88-3.72 (m. 2H). 

25 3,81 (s. 3H), 3.64-3.45 (m. 4H), 3.14-3.03 (m, 2H), 2.87-2.78 (m. 2H). 158- 
2.56 (m. IH). 1.94-1.89 (m. IH), 1.69-1.65 (m, IH). MS (DCI/NH3)in/e378 
(M+H)"^. Anal, calcd for C23H27N3Q2 • 0.1 HCl • 0.8 H2a C, 58.97; H, 6.60; 
N,8.97. Found: C, 59.06; H, 6.65; N. 8.59. 
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3-r2.^f3a/?.9b/?Vc«-6-M ethoxv-233a.4.5.9b-hexahvdro-riHl-beiizre1isoindol-l- 
vl^thvn-7.caTfaamvlQuiiia7j^line-2.4^ lH3ffl-dione hydrochloride 

5 Example 46A 

2-Amin(y4-<arbamvlbeiizoic acid 
2-amino-4-Cyaiiobaizdc add (3.01 g, 183 mmol), prepared the method 
oT Chan and Bniice,/. Am. Chem. Soc, 99: 5721 (1977), was dissolved in60 mL 
d'97%H2S0l4andheatedto45*Cr<x- 12h. The mixture was added to ice, and 

10 satuiaied Na20C)3 solution was added to adjust the pH = 3. The mixture was then 
filtered, and the yellow sdid lyophilized to yield the title ccxnpound (2.94 g. 89%): 
mp 276-278 NMR (300 MHz. DMSO^) 6 8.72 (br s, 3H), 7.90 (br s, 

IH). 7.71 (d. IH), 737 (hr s. IH), 7.21 (d. IH), 6.92 (dd, IH), 6.75 (br s. 2H); 
MS (DCI/NH3) m/z 181 (M+H)+. 

15 

Example ^ 

Methvl 2-amiiio-4-caifaamviben2oate 
The product from Example 46A (1.44 g, 8 mmol) was dissolved in 25 mL 
DMF and Me2SQ4 (0.757 mL, 8 mmol) and EtsN ( 1 .23 mL. 8.8 mmol) were 

20 added. The reaction was stirred at room temperature for 24 hours, poured into 
brine, and extracted with 5x EtOAc. The extracts were washed with NaHCOs 
solution and brine, dried over MgS04, and the solvent evaporated. The residue was 
chrranatographed on Si02 ^th EtOAc to yieldthe title compound (0.48 g, 3 1%): 
NMR (300 MHz, DMSO-<fe) 6 7.91 (br s, IH), 7.72 (d, IH), 739 (br s, IH), 7.24 

25 (d. IH), 6.93 (dd, IH), 675 (br s, 2H), 3.80 (s, 3H); MS (DCI/NH3) m/z 195 
(M+H)+. 

E?wmiple46C 

3-f2-ff3a/?.9b/?^-c»-6-M ethoxv-233a.4.5.9b-hexahvdro-riHl-benzre1isoindol-l- 
30 vnethvn-7-carfaamvlquina2oline-2.4/ lH3H>-dione hydrochloride 

The product from Examfde 46B was treated with 033 equivalent triphosgene 
by the procedure described in Example IC. The resulting isocyanaie (0.40 g, 1.83 
mmol) and the compound resulting from Example 13J (0.43 g, 1.74 mmol) were 
treated by the procedure described in Examine IC to yield the free base of the title 
35 compound which was chmnatograpbed on Si02 using 18: 1: 1 

EtOAc/HCOOH/water as duenL The formic acid salt thus obtained was cmverted 
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to the Ha salt, yielding the title compound (0.12 g, 15%): mp >300 'C; NMR 
(300 MHz, DMSOdfe) ft 11.75 (d, IH), lOSl (s, IH), 8.22 (s, IH). &00 (t. IH). 
7.67 (m, 3H). 7.18 (t, IH). 6.71-6.86 (m. 2H). 4.26 (m, 2H). 4.12 (m. IH). 4.01 
(m, IH), 3.79 (s. 3H), 330 (m, 2H). 3.02 (m, IH). 2.55-2.82 (m, 3H). 1.79 (m. 
s 2H). 1.60 (m. 2H): MS (Da/NH3) m/z 435 (M+H)+. Anal, calod for 

C24H27ClN4Q4«Ha: C, 56.81; H. 536; N, 11.04. Found: C, 56.42; H. 532; 
N. 10.79. 

Example 47 

10 ■>-r2-(QaJg.9b^WfM.6-Methoxv-23.3a.43 .9b-hexahvdro-riHl-ben2re1isoindol-l- 
y\\^th^,n.^.(^f. V'^tnethvl^eaffaamvlouina7.oline-2.4(lH3H>-dione hydrochloride 

Example 47A 
Methvl 2.amino-4-f^ . V'-dimethvncarfamvlhen7oate 

IS Methyl 2-amino-4-carbamylbenzoate (0.94 g, 4.84 mmol) was added to a 

suspension of KOH (2.17 g,3a7 mmol) in DMSO (15mL). lodomethane (1.05 
mL, 16.9 mmol) was then added, and the rcacticHi was stirred for 5 min, and poured 
into water ( 150 mL). The solution was extracted witii 3x CH2CI2. and the extracts 
were washed with 2x water, dried over MgS04, and evapamved. The residue was 

20 chromatographed on Si02 using 4% MeOH/CH2Cl2 as eluent, to yield die tide 
compound (0.66 g, 67%): ^H NMR (300 MHz, DMSO-<<6) 6 7.72 (d, IH). 6.78 
(br s, 2H). 6.74 (d, IH), 6.48 (dd, IH). 3.80 (s, 3H). 2.96 (br s, 3H), 2.87 (br s, 
3H); MS (Da/NH3) m/z 233 (M+H)+. 

25 Example 47B 

%.f7un^ Ohg w«.6.M ethoTv-233a.43.9b-hexahvdrD-ri HI-benzfelisQindQl- 1 - 
vngthvn.7-W. Ar'^me thvl^cartBmvlQuina7^ine-2.4flH3H)-dione hydrochloride 
Medi)1 2-amino-4-(MN'-diniediyl)cait»m)4ben2oale was treated with 033 
equivalent triphosgene by the procedures described in Example IC. The resulting 

30 isocyanate (0.49 g. 1.$^ mmol) and the compound resulting from Example 13J 
(0.44 g, 1.8 mmol) were treated by the procedures described in Example 1 C to yidd 
the free base 0[ the tide oxnpound which was duomatograidied on Si02 using 
18: 1 : 1 EtOAc/HCCX>H/water as duent The formic add salt dius obtained was 
converted to the HQ salt, yielding the title compound (0.13 g. 14%): mp >300 °C. 

35 1h NMR (300MHz, DMSO<#6) 6 11.81 (d. IH), 1 1.25 (s, IH). 7.96 (dd. IH). 
7.12-7.25 (m. 3H). 6.72-6.86 (m, 2H), 4.26 (m. 2H), 4.12 (m, IH). 4.00 (m. 
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IH), 3.78 (s, 3H). 3.48 (m, 2H). 3.01 (s. 3H). 2.96 (m. IH), 2.87 (s, 3H). 2.50- 
2.80 (m. 3H), 1.79 (m. 2H), 1.62 (m, 2H). MS (DCI/NH3) mJz 463 (M+H)+. 
Anal, calcd for C26H31CIN4O4O.9HCI: C, 58.73; H, 6.10; N. 10.28. Found: 
C. 58.82; H, 6.17; N. 10.33. 

3-f2-rf3a/?.9b^Vc/5-6-Methoxv-233a.4J.9b-hexah vdro-riHl-ben7re1isoindol-l. 
vl^thvll-6.8-dichloro-7-methoxvquinazoliiie-2.4( 1 R3m-dione hvdmchloriHft 

Methvl 2-Amino-3^Dichloro-4-nie>hrocYh^n7i^?ilK 
Chlorination d* methyl 2-ainino-4-metfaoxybenzoate according to the 
procedure of Hess, et al. (US Intent Number 4,287341) gave die tide compound: 
mp 72-73 "C: NMR (300 MHz. CDQa) « 3.86 (s. 3H). 3.92 (s. 3H). 6.33 (bs. 
2H). 7.86 (s. IH); MS (DCI/NH3) m/z 250 (M+H)+. 

3-r2-(f3a^.9b^Vcij-6-Methoxv-2J3a.43.9b-hexahvdro-flHl-ben7fe1i.«>indol.l. 
vltethvll-6.8-dichloio-7-methoxvQuina7nline-2.4f lH3HVdifMie hvdmchlfiriH« 
20 The product from Exam{de 48A (496 mg. 2.0 toauA) was convened to the 

axiespondingisocyanate by treatment with triphosgene as described in Examine 
IC. The resulting isocyanate (2.0 mmol) and the product from Example I3J ( 492 
mg. 2.0 mmol) were refluxed in 30 mL of toluene for 16b and concentrated. The 
residue was triturated with EtOAc and filtered to give the free base which upon 
25 treatment with methanolic HQ gave the title compound as a tan solid (41 %): mp 
229-233 •€; ^H NMR (300 MHz, DMSO-d6) 6 1.54-1.68 (m, IH). 1.70-1.85 (m, 
IH), 2.43-2.53 (m, IH). 2.55-2.82 (m, 3H). 2.93-3.10 (m, IH), 3.40-3.55 (m, 
- 3H). 3.77 (s, 3H), 3.91 (s. 3H), 3.97-4.15 (m. 2H), 4.19-4.28 (m, 2H), 6.73 (d. 
IH), 6.83 (d. IH), 7.17 (t, IH). 7.98 (s, IH), 10.86 (s, IH), 1132 (s, IH). MS 
30 (Da/NH3) m/z 490 (M+H)+. Anal, calcd for C24H26CI3N3O4 • H2O: C, 52.91 ; 
H. 5.18; N, 7.71. Found: C. 52.82; H. 4.81; N, 7.59. 



10 



15 



35 



wo 9602991 



PCT/IIS9(A)0178 



75 

Example 49 

;^. [7^r^gQbJ?VcLy-6-MethoTv-23j «4SQb-hexahvdro-riH1-benzrelisQindol-l- 
ylvthvn.7^hloit»/>-methcixvQiiip aynline.2.4/lH3ffl-dionehvd^^ 

5 Emmpte^yA 

Mi.thvi %Aminc>^hlnio-S.meth0Brvhen7nflte 
A soluticHi d* 2-amin(>4-chl«D-5-methoKybed2(nc add (3.0 g. 15.0 mmd; 
prepared acoonfing to die procedure of Doiny, et id.. J. Med. Chem. 34:217-222 
(1 99 1)) in 70 ml MeOH was treated with excess trim^ylsilyl diazomethane. The 
10 8<4ution was concentrated and the residue flash chromatographed on sihca (9:1 
hexane/EtOAc to give the tide compound (46% ): mp 63-64 "C; iH NMR (300 
MHz, CDCI3) 6 3.83 (s. 3H), 3.90 (s. 3H), 5.48 (bs. 2H). 6.75 (s. IH). 739 (s, 
IH); MS (Da/NH3) m/z 216 (M+H)+. 

15 E?Bimplg49B 

vr'>.rnaJ?9b/?^-c«-6.M ethoTv.233a.4S9h-hexahvdro-riHl-benzrelisoindol-l- 
yl\ethvn.7-chlorrv6-inethoxvQ» ina7nline-2.4f 1 H3HVdione hydrochloride 
The product from Examine 49A (387 mg, 1.8 mmol) was converted to Ac 
coiresponding isocyanate by treatment with 033 eq o( trif^osgene as described in 

20 Example IC. The resulting isocyanate (2.0 mmol) and the product from Example 
13J (440 mg, 1 .8 mmol) were refluxed in 30 mL of toluene for 16h and 
concentrated. The residue was triturated with EtOAc and filtered to give the free 
base which upon treatment with methanolic HCI gave the tide compound (550 mg, 
62%): mp 252-256 "C; iH NMR (300 MHz. DMSO*) d 1J2-1.68 (m, IH). 

25 1.70-1.85 (m. IH). 2.43-2.53 (m. IH). 2.55-2.82 (m. 3H). 2.95-3.08 (m, IH), 
3.40-3.55 (m. 3H), 3.77 (s, 3H), 3.91 (s, 3H), 3.94^.15 (m. 2H). 4.19-432 (m. 
2H), 6.73-6.88 (m. 2H), 7.17 (t, IH), 733 (s, IH). 7.50 (s. IH), 10.48 (s. IH), 
1 1.60 (s. IH); MS (Da/NH3) m/z 456 (M+H)+. Anal, calcd for 
C24H27a2N3Q4- 03 H2O: C. 57.91; H, 5.59; N. 8.44. Found: C. 57.89; H, 

30 5.58; N, 831. 
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&wmplggo 

^.r!?-rna;?.9b^Vm^Methoxv-2.33a -4.5.9b-hexahvdrD-riH]-benzrelisoindol-l- 
vnethvl10-methvl.7 -methoxvouina7ntine.2.4^1H.3ffl.dionehvdroch]oride 

FxiimpleSOA 
Methvl 2-fonn aniido-4-inettK^TY ^^^f^^r 
A mixture of acetic anhydride (7.15 g, 70 inniol) and formic add was heated 
at 65 *C for 2h. cooled and added to a sdution of methyl 2-amino-4- 
methoxybcnzoate (2.5 g. 13.8 mmd) (US Patent 4^341) in 10 mLTHF. The 
solution was stined for 4h and oonoentrated to give the title compound in 
quantitative yield. NMR (300 MHz. CDCI3) 6 3.88 (s. 3H). 3.91 (s. 3H). 
6.64 (dd, y = 93 Hz, IH). 7.97 (d. 7 = 9 Hz. IH). 8.36 (d. / = 3 Hz, IH). 852 
(d, y = 2 Hz. IH), 1 1.18 (bs, IH); MS (DQ/NHs) m/z 227 (M+NH4)+ 

Example SOB 
Methvl 2-aminomelhvl-4-mefhoxv henTnate 
The product from Example 50A (2.85 g, 13.6 mmol) in 25 mL THF at 0 'C 
was treated with BH3 •SMe2 (32 mmd). The solution was stirred for 2 h at 25 'C 
and carefully treated with m^hand. The resulting sdution was omoentrated and the 
residue treated with TMEDA in THF. This sdution was partitioned between EtOAc 
and 10 % aq sodium bicarbonate. The organic layer was washed with brine, dried 
MgS04, and concentrated. Rash chromatography on silica gd (9: 1 hexane/EtOAc) 
gave the tiUe compound in 55% yield. 1 H NMR (300 MHz, CDCI3) 6 2.89 (d, J = 
5 Hz, 3H), 3.82 (s. 3H). 3.85 (s, 3H), 6.09 (d. 7 = 3 Hz, IH), 6.17 (dd. 7 = 93 
Hz, IH). 7.73 (bs. IH). 7.83 (d. y = 9 Hz, IH); MS (DCI/NH3) m/z 196 (M+H)+. 

faffliplggOC 
1 .Methvl.7-metho xv ben20xazine-2.4f lH>-dione 
To tfie product from Example 50B (390 mg, 2.0 mmol) and Et3N (400 mg, 
30 4.5 mmol) in 40 mL dichlorornethane at -78 'C under nitrogen was added dropwise 
1.93 M phosgene (4.0 mmol). The soln was stirred at 25 'C for 16 h and partititmed 
with brine. The methylene chloide layer was dried (MgS04) and oonoentrated to 
give Uie tiUe compound as a while solid, quantitative yield: ^H NMR (3(X) MHz, 
DMSO-d6) 6 3.48 (s. 3H). 3.93 (s. 3H). 6.85 (d. y = 3 Hz. IH). 6.92 (dd, y = 93 
35 Hz. IH), 7.93 (d. y= 9 Hz. IH); MS (DCI/NH3) m/z 225 (M+NH4)+ 
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^-r^^r^9bffWrii-6.M ethc«v-233a4^-9b-hexahvdr^riHl.benzfelisoi 
vnethvn-1-methvl -7-methoxvQuiiv«Tnling-24/1HJ?ffl-diQnehvdrr^ 
The i»x)duct from Example SOC (410 mg, 1.98 mmol) and the jmxluct from 
5 Examidel3J were rdluxed in 30 mL of toluene for 1^ coded and conoemrated to 
give die intermediate benzamide. To the cnide beozamide (S47mg, 134 mmol) and 
trietfaylamine (400 mg. 43 mmiol) in 20 mL tduene at -78 *C under nitrogen was 
added dropwise 1.93 M phosgene ( 1.5 mmol). The scdutim wa$ warmed to 25 *C 
and dien heated to reflux for 1 A. The reactianmixbire was concentrated and the 

10 residue was flash chromatograiriied on silica gel (18: 1:1 EtOAc/ water /foimic 
add). Treatment with methanolic HCI gave the desired pnxiuct in 15 % yield: mp 
248-249 •C; 1H NMR (300 MHz, DMS(><*6) 6 1.52-1.68 (m. IH), 1.70-1.85 (m. 
IH). 233-2.53 (m, IH). 2.55-2.85 (m, 2H). 2.95-3.08 (m, IH), 3.40-3.60 (m, 
4H), 3.52 (s. 3H), 3.77 (s. 3H). 3.91 (s, 3H), 3.94-4.15 (m. 2H), 4.19-4.35 (m. 

15 2H), 6.71-6.93 (m, 4H), 7.17 (t, IH). 7.98 (d. IH). 10.74 (s. IH); MS 

(Da/NH3) m/z 436 (M+H)+. Anal, calcd for C25H30C1N3Q4* H2O: C, 61.38; 
H. 6.58; N, 8.58. Found: C. 61.77; H, 6.41; N. 8.53. 

Example 51 

20 3-r2-^(3a/?.9b/?Vc«-6-Methoxv-233a.4.5.9b -hexahvdro-riH1-benzre1isoindol-l- 
vltethvn-l-methvl-6-chloro.7-methoxvQuina2oline-2.4( lH3H>-dione hydrochloride 

Example 51A 
Methvl 2-chlott>-Sformamido3-mpthoxvhen7naff! 
25 The formamide was i»epared in quantitative yield from methyl 2-amiiio-4- 

methaxy-5-dilon>benzoate (US Intent 4.287341) as described in Example 50C. 
iH NMR (300 MHz. 0003) 6 3.92 (s. 3H), 4.00 (s, 3H). 8.05 (s. IH). 8.51 (s. 
IH), 853 (d. y = 2 Hz, IH). 11.17 (bs, IH); MS (DCI/NH3) m/z 261 (M+NH4)+ 

30 IfoffllpteglB 

Methvl 2-aminomethvl-5<A>lorrv4-methfwtv-ben7oate 
Borane reduction of the product from Examfrie 51A as desoibed previously 
in Examide 50B followed by flash chiomalograjAy (9: 1 hexane/EtOAc) gave 700 
mg (52%) of the tide compound: ^H NMR (300 MHz. CDCI3) A 2.92 (d. 7=6 
35 Hz, 3H). 3.82 (s. 3H). 3.94 (s. 3H). 6.09 (s, IH). 7.81 (bs. IH). 7.88 (s. IH); 
MS (DCI/NH3) m/z 230 (M+H)+. 
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Example SIC 

l-Methvl-6-chloro-7-inethoxv Beiizoxazine-2.4<'lHV-dione 
The product from Example 51B was treated as desaibed in Example 50C to 
give 500 mg (quantataive yield) of the tide compound: NMR (300 MHz. 
5 DMSO-d6) 6 331 (s, 3H), 4.08 (s. 3H), 6.97 (s. IH), 7.95 (s, IH); MS 
(Da/NH3) m/z 259 (M+NH4)+. 

EMnqile51D 

Ay-f2-rf3a^.9bR^-g»-6-Methoxv-23:3a.4A9b-hexahvdfo.riH1-hen7re1isniiidnl-l. 

10 vitethvn-2-aniinomethvl-5<;hloro4-methQTv ht»pj^\ii^ 

The product from Example 51C (410 mg. 1 .98 mmol) and the product from 
Example 13J were refluxed in 30 mL of toluene for 16 h, coded and concentrated to 
give the intermediate bmzamide which was flash chromaiogr^ed on silica gd 
( 18:1: 1 EtOAc / water / formic acid) to yield the title compound (760 mg. 86 %): 

15 iH NMR (300 MHz, DMSO-dS) 6 1.40-1.50 (m, IH). 1.60-1.72 (m, IH), 2.12- 
2.29 (m, 2H), 2.40-2.52 (m. IH), 2.52-2.66 (m. 3H). 2.81 (d, / = 6 Hz, 3H). 
3.20 (m. IH), 330 (m, 5H), 3.73 (s, 3H), 3.89 (s, 3H), 6.22 (s. IH). 6.72 (d, J- 
9 Hz. IH), 6.73 (d. y = 9 Hz, IH), 7.08 (dd, 7 = 9.9 Hz, IH), 7.63 (s. IH), 8.10- 
8.26 (m. 2H); MS (DCI/NH3) m/z 444 (M+H)+. 

20 

Example 51 E 

3.r2-ff3a/?.9b/?Vcty-6-Methoxv-233a.4.5.9b-hexahv dro-flHl.benzrelisoindol.l- 
vnethvn-l-methvl-6-chloro-7.methoxvQuipa2oline.2.4flH3H>-dionehvdinchloride 
To the prcxluct from Example 51D (760 mg. 1.7 mmol) and triethylamine 

25 (500 mg. 5.0 mmol) in 20 mL toluene at -78 "C under niuogen was added dropwise 
1.93 M phosgene (2.0 mmol). The soln was warmed to 25 *C and stirred for 16 h. 
The reaction mixture was oncentiated and the residue was flash chromatographed 
on silica gel (18:1:1 EtOAc / water / formic add). Treatment with methandic HCl 
gave the title compound (480 mg33%): mp 181-186 'C; ^H NMR (300 MHz. 

30 DMSO-d6) 6 1.52-1.68 (m, IH). 1.70-1.85 (m. IH), 2.33-2.53 (m, IH), 2.55- 
2.85 (m, 3H). 2.95-3.08 (m. IH), 3.40-3.55 (m. 3H), 338 (s, 3H), 3.77 (s, 3H). 
3.94-4.15 (m, 2H), 407 (s, 3H), 419-435 (m, 2H), 6.73 (d, IH), 6JM (d, IH), 
7.02 (s. IH), 7.17 (t, IH), 7.98 (s. IH). 10.74 (s, IH); MS (Da/NH3) m/z 470 
(M+H)+. Anal, calod for C25H29a2N3Q4« 1.25 H2O: C, 56.77; H, 6.00; N. 

35 7.94. Found: C. 56.74; H, 5.78; N. 7.67. 
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Example S2 

vnethvn.W2-TnethoxvethviV^.7-dimrt1ioxvnmfia7oline-2.4^1H3m-dione 

hydrochloride 

5 

Example 52A 

Methvl 2-f f 2-m ethoicvethvnaminoM.S-dimethoxv ben7i0ate 
Methy-2-ainiiK>-44-diinethoxybenzoate (2.1 g, 10 mined), 
methoxyaoetaldehyde (11 mnicrf), NaCNBH[3 ( 13 mmol) and noetic add (10 mmd) 
10 were combined in 20 mLMeOH and sdrndfcM* 72 1l The reaction mixture was 
filtered through Ceiite, concentrated and the residue partitioned between water and 
EtOAc. The EtOAc layer was dried (MgSCM) and concoitrated to give the title 
compound (46%): NMR (300 MHz, CDCI3) 6 3.40 (dt, 7 = 6,1 Hz, 2H), 3.43 
(s, 3H). 3.65 (t, J = 6 Hz. 2H), 3.82 (s, 3H). 3.83 (s. 3H), 3.91 (s, 3H), 6.21 (S, 
IS IH). 738 (s. IH). 7.80 (t. 7 = 1 Hz, IH); MS (DCI/NH3) m/z 270 (M+H)+. 

E>campleS2B 

1 ^2.methoxve thvn-6.7.dimethoxv Benzoxazine-2.4(lH)-dione 
The product from Example S2A was treated as described in Example 50C to 
20 yield the title compound (96%): ^H NMR (300 MHz, CDCI3) 6 335 (s, 3H), 
3.76 (1, 7 = 6 Hz, 2H). 3.93 (s. 3H). 4.00 (s. 3H), 4.23 (1. 7 = 6 Hz, 2H). 6.93 (s, 
IH), 7.45 (s, IH); MS (DCI/NH3) m/z 299 (M+NH4)+ 

Example ggC 

25 3-f2-a3a/?.9b/?VcLv.6-Metho xv.233a.4-5.9b-hexahvdio-flH1-ben2re1isoindol-l- 
vnethvll- 1 .(2-met hoxvethvn-6.7^methoxvQuinazoline-2.4f lH3HV<lione 

hvdrcichloride 

The product (torn Example 52B (520 mg, 1.85 mmol) and the product from 
Examine 13J woe refluxed in 30 mL d[ toluene for 16h. cooled and concentrated to 

30 give the intermediate benzamide. To tfie crude benzamide (56Qmg, 1 . 16 mmol) and 
triethylamine (300 mg. 3.0 mmd) in 20 mL tduene at -78 *C under nitrogen was 
added dn^ise 1.93 M i^osgene (1.4 mmd). The solution was wanned to 25 *C 
and dien heated to r^ux for 16h. The reaction mixoire was oonoeatrated and the 
residue was flash chramalographed on silica gel (8:1:1 EtOAc/ water /fonnic acid). 

35 Treatment with methanolic HQ gave the title compound (200 mg, 29%): mp 150- 
155*C; lHNMR(300MHz,DMSO-rf6)6 1.52-1.68 (m, IH), 1.70-1.85 (m. IH). 
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. 233-2.58 (m. IH), 2.62-2.86 (m, 3H). 2.95-3.08 (m, IH). 3.26 (s. 3H). 3.42- 
3.55 (m, 3H). 3.57-3/70 (m, 2H), 3.77 (s, 3H). 3.81 (s, 3H). 3.93 (s, 3H). 3.94- 
4.20 (m. 2H). 4.20-4.40 (m, 4H), 6.73 (d, IH), 6.84 (d. IH). 7.04 (s, IH), 7.17 
(t, IH), 7.42 (s, IH), 10.52 (s. IH); MS (DCI/NH3) m/z 510 (M+H)+. Anal. 
5 calcd for C28H36CIN3O6 • J.O HCl • 1.0 H2O: C. 56.00; H, 6.55; N. 7.00. 
Found: C. 56.02; H, 6.20; N, 6.94. 

3-r2^r3a/?.9b^Vc«^Methoxv.233a.4A9b-hexahvditvriHl.benzrelisoindol-U 
10 vncthvll.5.6-inethvlenedioxvquina2oline-2.4(IH3ffl-dione hydrochloride 



E?MmplgSA 
Methvl 2-Amino-5.6-methvlenedioxv benzoate 

(TiimethylsilyI)diazomethane (6 mL erf" a 2M solution in hexane) was added 
15 to a solution of 5-^-(tert-butoxycarbonyl)aniino- 13-benzodioxoie-4-carboxilic acid 
(1.56g. 9.1 mmol), prepared as described (7. Org. Chenu. 4549 (1989)). After 
stining for 1 h. the reaction was concentrated and chromatogFaphed (10: 1 
hexane:EtOAc). The resulting methyl ester was dissolved in CH2CI2 and treated 
with TFA and stirred for 30 min. The reaction was omcentiated and paititiooed 
20 between CH2CI2 and NaHCOs solution. The organic layer was dried (MgS04). 
nitCTed, concenttated, and chroroatognq>hed on Si02 (5: 1 hex:EtOAc) to yidd the 
title compound (700 mg,55 %): >H NMR (300 MHz, CDCla) « 3.91 (s. 3H), 5.37 
(bs. 2H). 5.97 (s, 2H), 6.12 (d, IH), 6.80 (d, IH); MS (DCI/NH3) m/zl96 
(M+H)+. 

25 

3.r2-a3a/?.9b/?Vct5-6-Methoxv-233a.4 .5.9b-hexahvdro-flHl-benzrelisoindoM. 
vl>ethvn-5.6-methvlenedioxvQuinazoline-2.4( lH3ffl-dione hydrochloride 
Methyl 2-Amino-5.6-methylenedioxy benzoate (375 mg, 1.92 mmd) and 

30 triethylamine (0.70 mL, 5.0 mmol) were taken up in anhydrous CH2CI2 tmder N2 
and cocked to -78''C. Phosgene ( 1.2 mL of 1.93 M sin in tduene) was added and 
the reaction was stirred at -78*C for 30 min and at 25 *C for L5 h. The product 
from Example 13J (in 10 mL CH202) was added and the reaction was stined 18 h 
at25*C. The reaction was partitioned between CH2CI2 and saturated aqueous 

35 NaHCO). The organic layer was dried (MgS04), filtered, and concentrated. The 
residue was dissolved THF ( 100 mL) and KOr-Bu (5 mL of I M sin in THF) was 
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added. After stirring for 1 h at 2S^C the reaction was concentrated and partitioned 
between CH2CI2 and saturated aqueous NaHCQs* The or^uiic layer was dried 
(MgS04), Altered, cmoentrated and chromatogmpbed on Si02 (1 % EtOH in 
CH2CI2 saturated with NH3) to provide tfie free base of the title compound (900 

5 mg3S%) which was converted to the HCI salt* mp 204-208 ^C; ^HNMR (300 
MHz, CDa3(frcc base)) b 1.48-1.62 (m. IH), 1.73-1.86 (m, IH), 2.23-236 (m. 
2H), 2.51-2.71 (m, 3H), 2.87-2.98 (m, IH), 3.10-322 (m. IH), 3.51 (q, IH). 
3.74-3.85 (m, 2H). 3.81 (s, 3H), 4.11^36 (m. 2H), 6.10 (s, 2H), 6.19 (d, IH), 
6.68 (d, IH). 6.79 (d, IH), 6.93 (d, IH), 7.10 (t. IH), 1134 (bs, IH); MS 

10 (Da/NH3) m/z 436 (M+H)+. Anal, calcd for C24H26ClN30fe C, 61.08; H. 5.55; 
N, 8.90. Found: C, 6033; H, 5.73; N, a61. 



Example g4 

3>r2>(f3a/?.9b/?Vri5-6-Methoxv-233a.43,9b-hexahvdro>riH1>benzfelisoi^^^^ 
15 vltethvn-7,8-n iethvlenedioxvquina2otine-2.4( lH3H)<lione hydrochloride 

Example 54A 
Methvl 2-AminQ>3,4-methvlenedioxv benzoale 
To a stirred mixture of 4-amino-13-benzodioxole (131g, 9.6 mmol), 

20 prepared as described in J. Chem. Soc., Peiidn Trans. I, 259 (1991), 

hydroxylamine sulfate (8.2 g, 50 mmol), cone HCl ( 1 mL), and H2O ( 10 mL) was 
added a slurry of chloral hydrate ( 1.8 g, 10.9 nunol), sodium sulfate (9. Ig, 64 
mmol), in H2O (30 mL). After stirring at 60 for 1.5 h the reaction was kept at 
25 over night. The brown solid was collected by filtration and washed with 

25 water. After drying under vacuum, the solid taken up in methanesulfonic add (30 
mL) and the solution was heated at 45 *C for 30 min. The reaction was cooled to (T 
C and was poured onto 250 g of ioe. A dark red sdid was collected by filtration. 
The solid was taken up in a solution cf NaOH (2 g solid) in water ( 14 mL). 
Hydrogen peroxide solution (30 %, 8 mL) was added over 30 min. The reaction 

30 was neutralized to pH 7 by the addition 1 M HCl. The 4-amino>13-benzodioxole- 
5-carboxylic add was collected by filtration. (TiimethylsilyDdiazomethane (20 mL 
of a 2 M scdution in hexane) was added to a sduticm of the acid in CH2CI2 (25 mL) 
and methanol (2 mL). After stirring for Ih, the reaction was concentrated and 
chromatographed on Si02 (hexaneiEtOAc) to providethe title compound (475 mg^ 

35 %): IH NMR (300 MHz, CDCI3) 6 3.85 (s, 3H), 5.51 (bs. 2H), 6.01 (s, 2H), 
6.28 (d, IH), 7.53 (d. IH); MS (DCI/NH3) m/z 196 (M+H)+. 
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Example MB 

3-r2-fr3a/?.9b/?).ci5^Methoxv-233a.4.5.9b-hexahvdro-riH1.ben7re1isnindol-l. 
vnethvn-7.8-inethvlenedioxvquina2oline.2.4( lR3H)-dione hydrochloride 
Fodowing the procedure described in Example 23B, the produa from 
s Example 54A (475 mg, 2.44 aunol), EtsN (0.74 mL. 53 mmol). phosgene ( 13 
mL of 1.93 M sdution in toluene), and the product from Examine 13J (.50 g. 2.0 
mmol) provided the free base of the title compound (0.77 g, 87 %) which was 
convened to the HO salt : mp 248-251 *C; IH NMR (300 MHz. CDCl3(free base)) 
6 1.45-1.58 (m. IH), 1.72-1.83 (m. IH). 2.17-2.27 (m, 2H). 2.47-2.76 (m, 3H). 
10 2.80-2.90 (m. IH). 3.03-3.14 (m. IH), 3.42-334 (m. IH). 3.68-3.82 (m. 2H). 
3.80 (s. 3H), 4.15435 (m, 2H). 6.08 (dd, 2H). 6.48 (d. IH). 6.66 (d, IH), 6.75 
(d. IH). 7.08 (t. IH). 132 (d. IH); MS (DCI/NH3) m/z 436 (M+H)+; Anal, calcd 
for C24H26CIN3O5: C. 61.08; H, 5.55; N, 8.90. Found: C. 60.80; H. 5.70; N. 
8.68. 

15 Example 55 

3-r2-(f3a/;.9b^>-ciJ-6-Methoxv-233a.4.5.9b-hexahvdrD-riHl-ben7re1isnindnl-l- 
V'^***Y'l-^7-"^gthYifflt^im^'liFW7fffi'^^2>yiH3H>.dionehvdmchlo^ 
2-Hydroxy-4.5-methylenedioxy benzoic acid (0.67 g. 3.6 nrniol). prepared 
as described in Synthesis 763 ( 1988), was stirred at 70 *C with 2 mL of thionyl 

20 chloride in 25 mL toluene (eg 30 min. After evaporaticm of the sdvent, the residue 

was azeotroped with toluene. The resulting acid chloride was taken up in CH2CI2 

(20 mL) and added slowly to a solution of the product from Example 13J (.75 g, 

3.1 mmol) and EtaN (0.64 mL, 4.6 mmol) in CH2CI2. After stirring for3 h at 25°C 

the reaction was partitioned between CH2CI2 ^nd saturated aqueous NaHCOj. The 

25 layers are seperated and aqueous, layer was extracted with CH2CI2- The combined 
organics were dried (MgS04), filtered. c(»centrated, and chromatographed on Si02 

(38: 1:1 EiOAc:HCOOH:H20). 1 .Og (66 %) of the intermediate amide as a free base 

was obtained after a NaHC03/CH2Cl2 workup. The amide (850 mg. 2. 1 mmol) 

was taken up in CH2CI2 (20 mL) and 1,1-carbonyldiimidazole (036 g. 2.2 mmol) 

30 wasadded. After stirring for 2 h, the reaction was concentrated and 

chromatographed (18: 1:1 EtOAc:HCOOH:H20). AfieraNaHC03/CH2a2 
workup, the free base of the title cchti pound (650 ing,72 %) was obtained and 
converted to the HCl salt: mp 2^-255 *C; ^H NMR (300 MHz, CDa3(free base)) 
6 1.45-1.58 (m. IH), 1.68-1.79 (m. IH), 2.20-231 (m. 2H), 2.46-2.59 (m, 2H), 

35 2.63-2.86 (m. 3H). 3.29-3.44 (ro. 3H). 3.81 (s. 3H), 4.15 (t, 2H), 6.1 1 (s, 2H), 
6.67 (d. IH), 6.69 (s. IH), 6.75 (d, IH), 7.10 (t, IH), 7.36 (s, IH); MS 
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(DCI/NH3) miz 437 (M+H)+; Anal, calod for C24H25CIN2OS: C. 60.95; H, 533; 
N, 5.92. Found: C, 60.79; H, 5.14; N, 5.80. 

Examine 56 

5 ^.r?.f f3aJ?.9b^Wt.6-Methc«v -?^ _liL4A9b-hexahvdiD-riHl-b8ii2re1isoiiKiQl- 1- 
yhethvn-6.7. ^inM?ttim^TilT«^''»g-^"^-Q^ dihvdiocliloride 
Ethyl AT'-dimelhyi-// '-fonnaimdinylM^dinietliOKy benzoele was 
prepared fiom the known edi)d 2-amin&4,S-diinethQxy benzoate the method of 
Oupton. J.T.. Miller, J.F.. Bfyant, ILD.. Maloney. P.R., Foster. B.S. 

10 Tetnihedrm, 1987, 45(8). 1747. Ethyl 2-(A^,iV-dimelhyl-JV'-fonnamidinylH.5- 
dimethoxy boizoate (2.5 g, a9 mmol) and the oonpound resulting from Examine 
13J (0.57 g, 23 mmd) were combined as in Example 43 to yield the title compound 
(0.67g, 57%) as a solid: mp 181- 185 (EtOH/ CH2a2/Et20); [afo -223« (c 
0.55 in MeOH); NMR (300 MHz, D2O) 6 8.26 (s. IH), 7.50 (s, IH), 7.25 (t. 

15 /=7.9H2. IH), 7.14 (s, IH), 6.95 - 6.93 (d. IH), 6.90 - 6.87 (d. IH). 4.81 - 4.70 
(m, 3H), 4.45 (t, /=9.0Hz, 2H). 3.99 (s, 3H), 3.96 (s, 3H), 3.84 (s, 3H), 3.72 - 
3.68 (m, 3H), 2.90 - 2.75 (m, 3H), 2.63 - 2 J4 (m, IH), 1.97 - 1.85 (m, IH), 
1.67 - 1.60 (m, IH); MS (DQ / NH3) m/z 436 (M+H)+. Anal, calcd for 
C25H3iCl2N3Q4« 0.6 H2O: C, 57.83 '}\, 6.25; N, 8.09. Found: C, 57.85; a 

20 6.25; N, 7.93. 

Examples? 

q.r7.rr3aj?9b/?1c/5-6-MethoTv-233a 4^9b-hexahvdro-flH1-benzfe1isoindol-l- 
vltethvn-7.8- dimethvlQuina7n»ne-4^ffl-onedihvdrocfaloride 
Mefli>1 2-<iV. A^'-dimeihyl-N '-formamidinyl)-3,4-dimeth5i benzoate was 

25 prepared from the known 2-amino-3,4^methyl benzoic add (Rewcastle, G.W.; 
Atwell, GJ.; Zhuang, L.; Baguley^.C; Denny, W.A. J. Med. Chem. 
1991,34(1), 217) by the method of Oupton, J.T., Miller, J.F., Biyant, R.D., 
Maloney, P.R.. Foster. B.S. Tetmhedmn 1987. 4i(8). 1747. Methyl 2^N.yV- 
dimethyl-N'-fc»mamidinyl)-3.4-dimethyl boizoate (03 g, 2.4 msaxA) and the 

30 compound resulting from Example 13J (0.4 g, 2.0 mmol) were combined as in 
Example 43 to yield the title compound (O.S3g, 56%) as a solid: mp 195-200 *C 
(Et(»i/Et20); [a]D+22.6» (c 0.46 in MeOH); m NMR (300 MHz, MeOD) 6 8.89 
(s, IH). 8.1 1 . 8.08 (d, IH). 734 - 731 (d. IH). 7.17 (t. /=6.0 Hz. IH). 6S4 - 
6.79 (m, 2H), 433 (t. J^JSOl, 2H), 431 - 4.17 (m, IH), 3.81 (s, 3H). 3.89 - 

35 3.59 (m, 6H), 3.19 - 3.08 (m, IH). 2.89 - 178 (m, 2H), 236 (s. 3H). 2.51 (s. 
3H), 1.98 - 1.90 (m. IH), 1.72 - 1.66 (m, IH); MS (DCI I NH3) m/z 404 (M+H)*. 
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Anal, calcd for C25H3ia2N3Q2* 03 H2O0.4 HCl: C. 60.48; H. 6.49; N, 8.46. 
_ _ Found: C, 60.54; H. 6.52; N. 832. 



5 3-f2.ff3aff.9b^>c«.6-Methoxv.233a.4.5.9b.hexahvdrcvriH1-benzfe1isoindol-l- 
vnethvn-7.8^imethoxvtiiTi^<^Tnlin<>-4r3ffl-one dihvdrochloride 
Ethyl 2-<^. N '-dimethyl-^ '-f(mnaniidinyI)'3;4-dimethoxy benzoate was 
prepared from the known eth}1 2-amino-3.4-dimethoxy benzoate (Hey. D.H.; Lobo, 
L.C. J. Chem. Soc. 1954, 2246) by the method of Gupton. J.T., Miller, J.E, 

10 Bryant, R.D.. Malmey. P.R.. Foster, B.S. TanAedmn, 1987. 43(S), 1747. 
Ethyl 2-(^.^'-diniethyI-iyr '-fannainidin)1)-3,4-dimethoxy benzoate (0.76 g, 2.7 
mmol) and the compound resulting from Example 13J (036 g, 23 mmd) were 
combined as in Example 43 to yield the title compound (0.13g. 11 %) as a solid: mp 
196-199 •€; [ajD +27.2^ (c 037 in MeOH); iH NMR (300 MHz. D2O) 6 830 (s. 

15 IH). 8.01 - 7.97 (d, IH), 7.43 - 7.40 (d. IH). 7.25 (t, /=6.0Hz, IH), 6.94 - 6.92 
(d, IH). 6.89 - 6.87 (d, IH). 4.44 (t. J^.OHz, 2H). 4.27 - 4.15 (m, 2H). 4.03 (s. 
3H). 3.91 (8, 3H), 3.84 (s. 3H). 3.78 - 3.59.(m. 4H), 3.10 - 3.20 (m. IH), 2.90 - 
2.70 (m, 2H), 2.61 - Z57 (m. IH). 1.96 - 1.90 (m, IH), 1.65 - 1.60 (m, IH); MS 
(Da/NH3) m^z 436 (M+H)+. Anal, calcd for C2^3lCl2N3Q4* 0.6 H2O: C. 

20 57.83; H. 6.25; N, 8.09. Found: C, 57.85; H. 6.33; N, a05. 

Ejmmple59 

3-r2.fr3aR.9bR>.c»^S.Methoxv.233a:4A9b-hexahvdro.riH1.ben2felisoindol-l- 
vltethvll-6-caTfaomethoTvthienof23-dlpvrimidine-2.4( lH3H)-dione hydrochloride 

25 The free base of the compound resulting from Examfrfe 13H (240mg, 0.605 

mmol) in THF (5mL) under N2 at -78 *€ was treated with LDA (2. 1 equiv). The 
reaction was wanned to -5 *C for 45 min, then treated with methyl chloroframate 
(50hL, 1.05 equiv.) followed by stirring for 1 h. The reaction was evaporated to 
dryness and flash chromatographed to give the free base of the title compound ( 120 

30 mg, 44%) which was converted to the HCl salt and reoystallized from EtOH/Et20 
to give the title ccnnpound (65 mg. 22%) as a light yellow sdid: *H NMR (300 
MHz. CP30D)6 1.65 (m. IH). 1.92 (m. IH). ^60 (m. IH). 2.83 (m, 2H). 33- 
3.4 (m, 3H), 355 (t. 2H). 3.66 (m, IH). 3.81 (s. 3H). 3.90 (s. 3H), 4.10 (br m. 
IH), 4.37 (t. 2H). 6.79 (d. IH). 6.82 (d. IH). 7.18 (t, IH). 7.92 (s. IH); MS 

35 (Da/NH3) m/z 456; Anal, calcd for C23H26CIN3Q5S: C. 56. 15; H, 533; N. 
8.54. Found: C. 55.99; H, 5.12; N, 833. 
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^.[9-rr^iiR0hR^-«.t^Methoxv-2^^ ^iL4A9b-hexahvditvriHl-henzre1isoind 
ylWhvl1.tortiomethox vthimoP.2wi1i|wrimidine^^ 
5 The R,R enanticmer of the compound described in Example S (397mg. 

LOOmmol). prepared from the product from Example 13J as described in Example 
5, in THF (5 mL) at -5 'C under N2 was treated slowly with LDA (2.1 equiv). 
After 60 min methyl chlorofonnaie(80|iL, 1 equiv.) was added and the reaction was 
slifred for an additional 1 hat 0*C. The reaction was then quenched in satuiated 

io sodium bicaibonate and extracted with mediylene diloride (3x). The oisanics were 
dried with sodium sulfate, filtered, solvent evaporated and flash chromatographed to 
give Hit free base of the title compound ( 1 lOmg, 24%) which was converted to the 
HQ salt: »H NMR (300 MHz. CD3OD) 6 1.65 (m, IH). 1.94 (m. IH), 2.60 (ddd, 
IH). 2.82 (m. 2H), 3.3-3.4 (m. 3H). 3.58 (t. 2H), 3.67 (m, IH). 3.81 (s. 3H). 

15 3.95 (s. 3H). 4.10 (br m. IH). 4.38 (t. 2H). 6.79 (d. IH). 6.82 (d. IH). 7.18 (t, 
IH), 7.55 (s. IH); MS (DCI/NH3) m/z 456; Anal, calcd for C23H26C1N3C)5S: C, 
56.15; H. 533; N. 8.54. Found: C, 55.98; H, 5.16; N, 8.29. 

EMmplg61 

20 3.r2.rr3aR.9bR^.rM-6.Metho Tv.233a.4-S.9b.hexahvdro-riHl.benzfe1isoindol-l- 
yl\ftthvn-5-carbo ethf>xv.lH-i>vrmlor2.3^pvrimidine-2.4flH3H>-dione 

hvdmchloride 

The urea ester intennediate frran Example 30 was dissdved in ethanol 
( lOmL), treated with a 1.0 M solution of potassium teir-butoxide in THF ( 1:26 mL) 

25 and heated to 60 'C for 4 h ttoi stirred overnight at room temperature. The reaction 
was craicentFated, poured into satuiated sodium bicaibonate and extracted with 
methylene chloride. The organic phases wore combined, washed with water, then 
solvent evaporated to provide the free base of the title compound (220mg. 81%) as a 
white sdid which was converted to HQ salt with 1.0 M HQ in Et20 and 

30 crystallized from ethyl acetate/ethand: IH NMR (300 MHz. CD3OD) « 1 35 (t, 
3H), 1.68 (m. IH), 1.95 (m, IH). 2.60 (ddd. IH), 2.85 (m. 2H). 3.3-3.4 (m. 
3H). 3.62 (t. 2H). 3.72 (m. IH). 3.82 (s, 3H), 4..20 (br m. IH). 4.27 (q. 2H). 
434 (t. 2H). 6.79 (d. IH). 6.81 (d. IH). 7.18 (U IH). 732 (s, IH); MS 
(DCI/NH3) m/e 453. Anal, calcd for C24H29ClN4Qs^.5NaCl: C, 55.63; H, 

35 5.64; N, 10.52. Found: C, 55.36; H, 5.68; N, 10.68. 
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3.r2-/f3a/?.9bj?Vc«^Methoxv.23:3a.4.5.9b-hexahvdro-riH1.benzfe1isoindol-l- 
vltethvl1.6-methoxv-7-phenvlthiepor3^-cnpvrimidine-2.4(lH3Pn-di(>ne 

hydrochloride 

5 4-Amino-5-caiix)ethoxy-2-methoxy-3-pheDylthiopbene (554mg, 2.0 mmd), 

prepared as described for 4-ainino-5-caiboetlK>xy-2-metfaoxythioiriiene in Example 
41 A, was converted in-situ to the cx)nesp(»ding isocyanate, reacted with the product 
from Example I3J and cyclized to provide the free base of the title compound (460 
mg. 46%) which was converted to the HQ salt and crystallized to give the title 

10 compound (220 mg. 20%): NMR (300 MHz. DMSO-ii^ b 1.45 (m. IH). 1.63 
(m. IH). 2.08-2.24 (m, 2H). 2.44 (m. IH), 2.55 (m, 3H). 3.15-3.30 (m, 4H), 
3.75 (s, 3H), 3.96 (t, 2H). 3.99 (s. 3H), 6.72 (d. IH). 6.73 (d. IH), 7.08 (t. 2H). 
73-7.5 (m, 5H), 1 1.22 (br s, IH); MS (DCI/NH3) m/z 504. Anal, calcd for 
C28H30CIN3Q4S: C. 62.27: H. 5.60; N. 7.78. Found: C. 62.01; H. 5.48; N. 

15 7.61. 

Example 63 

3-r2-(f3a^.9b/?W«.6.Methoxv.2J33a.4.S.9b-hexahvdio.riHl-benzfe1isoindol.1- 
vnethvn-6-medioxv-7-ethvlthienoP^-d1pvrimidine-2.4/ 1 R3HWiione 

hydrochloride 

20 4-Amino-Scarboethoxy-3-ethyl-2-methoxythiophene (472mg, 2.06mmol), 

(»epared as described for 4-amino-5-caiboethoxy-2-methoxythioi^aie in Examine 
41A. was converted in-situ to the isocyanate. reacted with the product from Example 
I3J and cyclized to provide the free base of the title compound (240 mg, 26%) 
which was converted to the HQ salt and crystallized to give the title compound 

25 (195mg, 19%): m.p. 208»; iH NMR (300 MHz, DMSO-ds) & 100 (t. 3H), 1.42 
(m. IH). 1.62 (m. IH). 2.09-2.25 (m. 2H). 2.42 (m. IH), 2.55 (m. 5H). 3.18 (t. 
IH). 3.25 (m, 3H). 3.75 (s. 3H), 3.95 (t. 2H), 3.99 (s. 3H), 6.72 (d. IH). 6.74 
(d. IH). 7.07 (U IH). 1 1.59 (br s, IH); MS (DCI/NH3) m/z 456. Anal, calcd for 
C24H30CIN3Q4S: C, 58.59; H, 6.15; N. 8.54. Found: C. 58.40; H. 6.03; N. 

30 8.41. 

E?^ffl]pig64 

3-r2-(r3aj?.9bi?)-m-6-Methoxv-233a.4.5.9b-hexahvdro-riH1-benzrelisoindQl.l- 
vnethvn-6-methoxy-7-methvlthienor3.2-dlDvrimidine-2.4nH3ffi-diQne 

hyinx?hi9ri^ 

35 4-Anuix>-5-carfaoethoxy-2-methoxy-3-methylthiophene (415mg, 

1.93mmol), prepared as described for 4-amino-5-carboethoxy-2-methoxythi(^ene 
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in Example 41 A, was converted in situ to the isocyanate, reacted with the product 
fixxn Example 13J and cyclized to give the free base of the title compound (420mg. 
49%) which was treated with l.OM Ha/Et20 ( 13 mL) and crystallized to give the 
tide compound (365mg. 40%) as the HQ salt: mp 205 >H NMR (300 MHz, 
5 DMSO-ds) 6 1.45 (m, IH), 1.63 (m. IH), 1.99 (s, 3H), 120 (m, 2H), 2.45 (m, 
IH). 2.55-2.65 (m, 3H). 3.20 (m, IH). 3.27 (m. 3H), 3.75 (8, 3H). 3.96 (t, 2H), 
3.99 (s. 3.QH). 6.72 (d. IH). 6.74 (d. IH). 7.08 (t, iH), 11.60 (hr s. IH); MS 
(Da/NH3) m/z 442. Anal, calcd for C23H28C1N3Q4S-0.25 H2O: C. 57.25; H, 
5.95; N. 8.71. Found: C. 57.23; H, 5.98; N. 8.59. 

10 

Exam|Je65 

^.f?vnaff 9b^WM^M ethoTV.2J3.3a4.5.9b-hexahvdro-flHl-ben2rclisoindol-l- 
yltethvn-fvmethoxv.7-isopityvlthiCTor3^.^1pvrimidine.2.4flHJffi-di 

hydPxhlCTidg 

15 4-Amino-5-cart)oethoxy-3-isopiopyl-2^medioKythiophene (330mg. 

136mmol), prepared in the same fashion as 4-aimno-5-carboethoxy-2- 
raethoxythiophene in Examine 41A. was converted in-situ to the isocyanate, reacted 
with the product from Example 13J and cyclized to give 220 mg (34%) of the free 
base. This was treated with l.OM HQ/EI2O (1 mL) and crystallized to give the title 

20 compound ( 100 mg, 15%): ^H NMR (300 MHz, CDCI3) 6 130 (d, 6H), 1.52 (m, 
IH), 1.72 (m. IH). 2.25 (m, 2H), 2.55 (m, 2H), 2.70 (m. 2H), 2.80 (m, IH), 
3.02 (sept, IH), 3.40 (m, 3H). 3.80 (s. 3H). 4.00 (s, 3H), 4.06 (t, 2H), 6.67 (d, 
IH). 6.75 (d, IH), 7.09 (t, IH), 932 (br s, IH); MS (DCI/NH3) m/z470. Anal, 
calcd forC25H32CIN3Q4S: C. 5934; H, 637; N. 830. Found: C. 59.06; H, 

25 639; N, 8.15. 
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Examine 66 

3-r2-^r3a/?.9b/?Vm^6-M ethoxv-233a.4A9b^hexahvdro^riHl-te^^ 
vnethvn>T8-dimethvlpvridor3^>dlDvrimidine-2.4^ lH3HVdione dihvdrochloride 

5 faamplg^ 

S.6^icaitoximidc>-3,4^methvl>l^mcthvlainiDO^L4 

2-Meth}ibut-2-€naI-dim^y%drazQne (1.67 g, 133 mmol) (A. Waldner 
Helv Chim Acta 1 989, 1435) was reacted with maleimide (860 mg, &87 mmol) 
in acetonitrile ( 10 mL) at 60 ""C for 4 h, coded , the precipitate collected, washed 
10 with diethyl ether and dried to provide the tide compound (1.67 g, 85%). 

The product from Example 66A (1 13 g, 51.8 mmol) was dissolved in 
15 toluene (200 mL), treated with 70-230 mesh silica gel (23 g) and heated to 100 ""C 
for 20 min* The reaction was cooled, filtered, washed with ethanol (250 mL) and 
solvents evaporated to give 834 g of a red solid. This matmal was heated to 50 
in acetic acid (80 mL) while air was bubUed through the solution for 6h. The 
reaction was then cooled, the excess acetic add evaporated, the residue treated with 
20 aqueous sodium bicarbonate and extracted with methylene chloride (4x) and ethyl 
acetate (2x). The organics were dried with sodium sulfate, filtered, and solvent 
evaporated to give 6.45 g of crude product This was dissolved in hot ethyl acetate 
and the title compound that separated upon cooling ( 1.5 g) was collected. The 
mother liqucx^ was flash chromaU)gn4>hed to yield another 2.69 g of title compound 
25 for a total of 4. 19 g (51 %). 

Example 66C 
Methvl 43>dime thvl3-aminopvridine-2>carboxvlate 
To the fHoduct from Examprfe 66B (2.00 g, 1 1,4 mmol) in 10% NaOH (34 
mL) was added slowly a solution of NaOBr prepared from bromine (650 nL, 1.1 
30 equiv.) and ice cold 15% NaOH. The reaction was stirred Ih at room temperature 
then 1 h at 85 ^C, cooled to 0 ""C and carefully neutralized with concentrated HCl. At 
pH 7 the caxboxylic adid of the title compound precipitated, was collected, washed 
with water and dried to give 490 mg (26%). The acid was heated in methanol (5 
mL) with sulfuric acid (23 mL) at 70 for 3 h, cooled, poured over ice. 
35 neutralized with sodium bicarbonate and extracted with methylene diloride (4x). 
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The organics were dried with sodium sulfate, filtered, solvent evaporated and flash 
chromatogiaphed to give the title compound (320 mg, 60%). 

Example 66D 

5 3-r2./f3a^.9b/?^-rt^-6.Metho xv.2.33a.4.5.9b-hexahvdro-riHl-benzfe1isoindol-l- 
vltethvn-7.8-^methvlpvridol3.2-d1p vrimidine-2.4(lH3H>.dionedihvdrochloride 
The product {tom Example 66C (380 mg, 2.1 1 mmci) was convoted in-situ 
to the isocyanate as in Example IC, reacted with die product from Examine 13J and 
cyclized to give 675 mg (76%) of the free base of the title compound. This was 

10 slurried in medianol. treated with 1.0M HCUEt20 (6 mL) and crystallized to give the 
title compound (520 mg, 49%): mp 223-226 X; »H NMR (300 MHz, CDCI3) 6 
1.52 (m. IH), 1.73 (m, IH), 2.27 (m. 2H). 235 (s. 3H). 2.40 (s. 3H), 2.55 (m. 
2H), 2.68 (m, IH), 2.81 (m, 2H). 3.40 (m, 3H), 3.80 (s. 3H), 4.28 (t, 2H), 6.65 
(d, IH), 6.74 (d, IH). 7.09 (t, IH). 8.40 (s. IH); MS (DCI/NH3) m/z 421. Anal. 

IS calcdforC24H30a2N4O3«0.75H2O: C, 56.86; H, 6.26; N, 11.05. Found: C, 
56.85; H, 6.45; N, 11.08. 

3-r2-^(3a^.9b^Wij.9-Methoxv-233 R^4.5.9b.hexahvdiT>.riH1.benzre]isoindol-l- 
vnhutvn-6.7-di methoxvQuinayiiline-2.4nH.3HWiione hydrochloride 

20 

Example 67A 

niiR,9bRW9.Me thoxv-ffS>.a.methvlbenzvn.233a.43.9b-riHl. 
hexahvdrobenzrelisoindole 
cty-8-Methoxy-bis-{l,2-hydroxymethyI)-lA3,4-tctrahydronaphthalene-l,2- 
25 bis mesylate (12.08 g, 31.9 mmol), prepared using the procedures described in 

United States patent No. 5,049,564. which is incorporated herein by reference, was 
dissdved in (S)-(-)-o-meth>1benzylamine (60 mL). and the reaction was heated at 
70 "C for 20 hours. Excess amine was removed in vacuo, and the product was 
partitioned between diethyl ether and 5% aqueous NiKDH solution. The organic 
30 phase was concentrated and purified by cfaramatogn^hy on silica gel eluting with 
20% diethyl ether in hexanes to yield the title compound (3.4 g, 69%) as the first 
eluting product »H NMR (300 MHz, CDCI3) 6 137 (d, 3H). 1.61 (m, 2H), 1.93 
(m, 11^). 2.12 {dd. IH). 2.4S (=:, !H). 2.6! (m, 2 87 (dd, IH), 3.18 (dd, 
IH). 3.66 (m, 2H), 3.80 (s. 3H), 6.69 (d. IH), 6.73 (d, IH), 7.08 (t, IH), 730 
35 (m, 5H). 
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. Example 67B 

r3aR.9bRl-9.Methoxv-233a.4.S.9b-riH1-hexahvdrobenzre1isoindole 

hydrochloride. 

The compound resulting from Example 67A as its HCl salt (2.2 g. 6.4 
5 mmol) was dissolved in methanol ( 150 mL) and 10% Pd/C (0.44 g) was added. 
The reaction mixture was hydrogenaied at 4 atmospheres of hydrogen for 24 hours, 
flitted, and the solvent evapcHBted. The product was recrystallized from 
ethanohdiethyl ether to yield the title compound ( 1.4 g. 91 %) as a white sdid. 
NMR (300 MHz, CD3CO) 6 1.60 (m, IH). 1.88 (m, IH), 2.53 (m, IH). 2.80 (ra, 
10 2H), 2.88 (dd. IH), 3.60 (m. 2H), 3.82 (s. IH). 3.93 (dd. IH), 6.67 (d. IH), 
6.80 (d, IH), 7.15 (t, IH). 

&wmplgg7C 

r3aR.9bR)-9.Met hoxv-f2-f4-aminobutvnV233a.4.5.9b-riHl- 

15 hexahydrobenzfelisoindole 

. A suspensioin of the free base of the product from Example 67B (1.9S g, 
8.1 mmoi), 4-teomobutyronitrile (0.81 mL, 8.1 mmol), and potassium carbonate 
(1.66g, 12.2 mmol) in aoetonitrile was stirred for 18 h at 2S *C The reaction was 
partitioned between cold water and EtOAc. The layers are seperated and the aqueous 

20 layo^ is extracted with EtOAc (2x). The combined EtOAc layers are washed with 
brine, dried (MgS04), Altered, concentrated, and chiomatognq^ed (2 % EtOH in 
EtOAc) to provide 1.87 g (85 %) of the nitrile intermediate. A solution of the rutrile 
(1.8 g, 6.7 mmol) in THF was added dropwise to a stirred suspension of lithium 
aluminum hydride ( 1.52 g, 40 mmol) in THF (40 mL). After 4 h at 25 "C. a Fieser 

25 workup provided 1 .8 g of the titie compound: ^H NMR (300 MHz, CDC13) 6 1 .40 
- 1.60 (m, 4H), 1.68 (q. 2H). 1.93 (t. IH). 2.19 (dd. IH). 2.40 (t. 2H). 2.50 - 
2.67 (m, 3H). 2.70 (t, 2H). 3.11 (dd. IH). 3.43 (t. IH). 3.60 (q. 1H),3.78 (s, 
3H), 6.68 (d. IH), 6.72 (d. IH), 7.08 (t, IH).: MS (DCI/NH3). 

30 Example 67D 

3-f2^f3a/?.9b/?>-c»-9-M ethoxv-233a.4.5.9b-hexahvdro-riH1-benzrelisoindol-l- 
vnbutvn-6.7-dimethoxvQu inazoline-2.4f lH3H>-dione hydrochloride 
2-Carboethoxy-4.5-dimethoxyphenylisocyanate (0.41 g, 1.92 mmol). 
prepared by the reacton of 2-carboethoxy-4.5-dimethoxyaniline and triphosgene, the 
35 product from Example 67C (0.44 g, 1 .6 mmol), and toluene ( 10 mL) woe refluxed 
for 18 h. The reaction was concoitrated and redissolved in THF and potassium t- 
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butoxide (4 mL of 1 M solution in THF) was added. After siining 18 h at 25 "C, the 
reacticn is concentrated and partitioned between NaHCC^ solution and CH2Q2- 
The organic layer is dried (MgS04), filtered, oonceotrated, and cfarcRnatogiapbed on 
Si02 (10 % EtOH in CHiQi) and the free base (0.1 g) was converted to the HQ 
s salt mp 155- 160 'C; NMR (300 MHz, CD3OD) b 1.64-1^ (m. 5H). 1.85- 
1.95 (m. IH). 2.68-2.83 (m, 3H), 3^1-3.43 (m. 3H), 3.66-3.78 (m, 3H). 3.83 (s, 
3H), 3.86 (s. 3H). 3.93 (s. 3H). 4.00-4.13 (m. 3H). 6.68 (s. IH). 6.77 (d. IH). 
6.82 (d. IH), 7.17 (t. IH). 7.23 (s. IH); MS (DQ/NHs) m/z 480 (M+H)+. Anal, 
calcd for C27H34aN3<VH20: C. 60.72; H, 6.79; N, 7.86. Found: C, 60.46; H, 
10 6.67; N. 7.64. 

Example g 

3.r2^r3a^.9b^W«-6-M ethoxv.2:3.3a.4^.9b.hexahvdro-riH1-benzrelisoindol-l- 
vltethvll-6.7-dim ethvlquinazoline-2.4flH3m.dione hydrochloride 
3,4-DiniethyI-6-caibethoxyaniline, prepared by the method of 

15 G.W.RewcasUe et aL, J. Med. Chem. 34:217 (1991). was treated with 033 
equivalent of triphosgene. The resulting isocyanate (0.48g,2.2inmol) and the 
compound resulting from the example 13J (03g.2mmol) were treated by the 
procedure described in Example IC to yield the title compound (0.22g, 24%) as a 
white solid: mp 185-188 'C; »H NMR (300 MHz, CDCI3) 6 7.6 (s. IH), 7.1 (t, 

20 IH). 6.76 (d, IH). 6.68 (s, IH), 6.65 (d. 2H). 4.25 (t. 2H). 3.81 (s. 3H), 3.62 
(m. 2H), 3.48 (m, IH). 2.7-3.06 (m, 2H), 2.5-Z66 (m. 3H). 23 (m, 2H). 2.28 
(s. 3H). 2.21 (s. 3H), 1.75 (m. IH), 1.55 (m, IH); MS (DCI/NH3) m/z 
420(M+H)+. Anal, calcd for C25H3oClN3(^»0.75H20: C. 63.96; H. 6.76; N. 
8.95. Found: C. 64.03; H. 6.56; N. 8.93. 

25 

Example 69 

3.f2-f r3a^.9b^^ct5-6-Methoxv.233a.4.S.9b-hexa hvdro.f IHI-benzfelisoindol- 1 - 
vnethvll.7-carbomethoxvQu ina2oline.2.4f lH3H>-dione hydrochloride 
Dimethyl 2-an)inoterephtalate was treated with 033 equivalent triphosgene 

30 by the procedure described in the Examine IC. The resulting 

tsocyanate( 1.41g,6mmol) and the compound resulting from Example 13J (135g, 
5.5mmd) were treated by the procedure described in Examjde IC to yield the title 
ccnipcusd ( 1 .4s47%) ss a ~h!!e solid: asp 2??-^0 'Ci *H NMR (300 MHz. 
CDQa) 6 7.82 (d. IH). 7.6 (d, IH), 7.51 (s, IH), 7.1 (t. IH), 6.79 (d, IH). 6.66 

35 (d, IH). 4.27 (t, 2H), 3.98 (s, 3H). 3.8 (s. 3H), 3.67 (m. 2H), 3.5 (m. IH). 3.0 
(ra. Jfel2.5-2,76, m Hz. 3H). 233 (m, 2H), 1.8 (m. IH). 1.6 (m, IH); MS 
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(Da/NH3) in/z450(M+H)+. Anal, calcd for C25H28ClN3Os»0.25H2O: C. 61.22; 
H, 5.86; N, 8.57. Found: C, 61.23; H, 5.79; N, 8.52. 

Example TP 

5 342.ff3a/?.9b/?)c£y-6-Methoxv -2.33a.4.5.9b-hexahvdro-riHl-ben2re1isoindoUl. 
vl>ethvn-7-caiboxvquin azoUne-2.4^1H3m-dioiie hydrochloride 
The product from Example 69 (0.5g,l.lmmol) was refluxed for Ihour with 
10 mL of IN UOH in 10ml of THF. After acidifying the cooled solution obtain the 
free base d* the title compound which was converted to HCl salt and crystalized 
10 from ethanol to yield a white solid ( 0.4g, 83%): mp >250 'C; »H NMR (300 MHz, 
DMSO-dfe) 6 11.78 (s, IH), 8.04 (d, IH), 7.8 (s, IH). 7.72 (d. IH), 7.19 (t. IH). 
6.84 (d. IH). 6.76 (d, IH). 4.28 (m, 2H). 3.78 (s. 3H). 3.5 (m. 2H). 335 (m, 
IH), 3.02 (m. 2H). 2.6-2.82 (m, 3H). 2.45 (m. 2H), 1.78 (m, IH), 1.61 (m. IH); 
MS (DCI/NH3) nUz 436(M+H)+. Anal, calcd for C24H26ClN30!s»1.5H2a C, 
15 57.77; H, 5.86; N. 8.42. Found: C. 57.77; H. 5.88; N. 8.33. 

E?«WHPig71 

3-r2.ff3a^.9b^)c«.6.Methoxv-233a.43.9b-hexahvdro-riHl-benzrelisoifidQl-l- 
vltethvn-7-cariioisopropoxvquinazoline-2.4( lH3m-dioiie hydrochloride 

20 The product from Example 70 (0.28g, 0.64mmol) was refluxed oveniight 

with 30 ml of ethancd and 1ml cS H2SQ4 Solution was evaporated and residue was 
partitioned in dilute base/CH2G2- The combined organic extracts were dhed over 
anhydrous MgS04 and concentrated to give the free base of the title compound 
(0.12g,40%) which was converted to HCl salt and crystalized from ethanol /ether to 

25 yield 0.19 g of the title ccmipound as white solid: mp 162-165 "C; ^H NMR (300 
MHz, CDCla) 6 8.2 (d. IH), 8.13 (d. IH). 7.72 (d. IH), 7.67 (s. IH). 7.11 (t. 
IH). 7.78 (d, IH). 6.69 (d. IH). 4.4 (q, 2H). 431 (m. 2H), 3.9 (m. 2H), 3.82 (s. 
3H), 3.6-3.8 (m. IH). 3.0-3.28 (m. 2H). 2.5-2.8 (m. 5H). 1.82 (m. IH), 1.62 (m, 
IH). 1 .42 (t. 3H); MS (DCI/NH3) mJz 464<M+H)+. Anal, calcd for 

30 C26H3oClN30s»H20: C, 60.29; H. 6.23; N. 8.1 1. Foun± C, 59.80; H, 6.11; N, 
7.81. 



35 
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Example 72 

3-r?-rna/? 9bg^rM-6-Methoxv-2:33a,4.5.9b.hexahvdro-f IHI-benzfelisQi^^ 
vl^thvn-7.caito propoxvauina7/>liii«».2.4(lHJffl 
The oranpound fran Examjde 70 (Q35gjtomal) was treated wiA n- 
5 propanol and Iml of H2SQ4 as described in Example 71 to yiM after 

chromatography ai3g (33%)of tide ampound as white sdid mp 152-155 *C; 
NMR (300 MHz, COaaXfree base) 6 8.08 (d, IH). 7.72 (d. 2H), 7.62 (s, IH). 
7.12 (t. IH). 6.79 (d. IH), 6.7 (d, IH). 43 (m, 4H). 3.9 (m. 2H). 3.81 (s. 3H). 
3.6 (m. IH). 3.18 (m. 3H), 2.5-2.8 (m, 5H), 1.82 (m. 3H). 1.6 (m. IH). 1.08 (t, 
10 2H); MS (DCKNHa)) m/z 478 (M+H)+. Anal, calod for CrfiiysPlfijPsii^. C, 
60.95; H. 6.44; N. 7.90. Found: C. 61.08; H. 6.21; N, 7.79. 

3-r2-ff3a^.9b^>m-6-Methoxv-233 fl.4.5.9b-hexahvdfo-riHl-benzre1isoindol-l- 
15 vltethvll-7.<ari)oisopropoxvquina2oUDe-2.4( lH3H>-dione hydrochloride 

The compound resulting from Example 70 (03g,6.9mmol) was treated with 
iso-piopanol,saturated with HCI as described in Example 71 to yield after 
chromatognqjhy the title compound (0. 1 Ig, 33%) as white solid: mp >250 "C; 
NMR (300 MHz, CDCI3) 6 8.16 (d. IH). 8.13 (s, IH). 7.79 (d, IH). 7JB (s. IH), 
20 7.12 (t, IH). 6.76 (d. IH). 6.71 (d. IH). 5.23 (m. IH). 438 (m. 2H), 3.9-4.18 
(m. 3H). 3.82 (s. 3H), 3.28-3.72 (m. 4H). 2.76 (m. 4H). 2.5-2.66 (m. IH). 1.88 
(m, IH). 1.62 (m. IH), 1.4 (s. 3H). 138 (s. 3H); MS (DCI/NH3) m/z 
478(M+H)+. Analysis calc'd for CirHszCINjC)? C. 63.09; H. 6.27; N. 8.17. 
Found: C. 62.70; H, 6. 17; N. 8.03. 

25 

Example 74 

3.r2-r^3aJ?.9bJ?)c/5-6-Methoxv-233a.43.9b-hexahvdro-riHl-ben2re1isoindol-l- 
yltethvll-7-nitmquina2oline-2.4flH3m-dione hydrochloride 
4.74g (2237mmd) of eth^ 6-aniitto-4-niiro benzoate, prepared from 2- 
30 amino^nitrobenzoic add, was treated with 13 equivalem of 2- 

chloroethylisocyanate by the procedures described in Eur. J. Med. Chem., 2&- 499 
(1993). The resulting urea (1.23 g3.9 mmol) and the compound from Examplel3G 
(0.66 g3.25 mmol) were refluxed in 20 mL (rf^ aotiooitrile in the piesenoe 6[ 0.83 
mL of diisopropylethylamioe for 48 h. The reaction mixture was evaporated and 
35 residue was chromatogF^4ied,eluting with U)ylaoetate:formicacid:water(18:l:i)to 
afford the free base of the title compound (0.4 g. 29%) which was converted to HCI 
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salt and crystalized from ethanol/ether.: mp>250 "C; NMR (300 MHz, CDCI3) 
6 7.95 (d, IH). 7.72 (m, 2H). 7.09 (t, IH), 6.68 (d. IH), 6.65 (d. IH). 43 (m. 
2H), 3.8 (s, 3H.). 3.42-3.75 (m, 3H), 3.05 (m. 2H), 2.4-2.8 (m. 5H). 1.82 (m. 
IH), 1.61 (m. IH); MS (DCI/NH3) m/z 437(M+H)+. Anal, calcd for ' 
5 C23H25aN40ssO.5H2a C. 5733; H. 5.44; N. 11.63. Found: C. 57.09; H, 5.11; 
N. 1133. 

Example 75 

3-r2-/f3aJ?.9bf?^m-6-M ethoxv-233a.4A9b-hexahvdro-fim.ben2r e1isoindol.l. 
vnethv11-7.acetamidoquinazoline-2.4^ 1 H3H)-dione hydrochloride 

10 The compound resulting from Example 74 (03g, 0.68mmol) was dissdved 

in medianol (30 mL) and 10% Pd/C (03 g) was added. The reaction was 
hydrogenated at atmospheric pressure at room temperature for 24 h. The catalyst 
was removed by nitration and the solvent was evaporated to yield 0. 18 g of amino 
compound. The amino compound (0.15g,037mmol) was disserved in 25 mL of 

15 CH2a2 and 0.045 mL of pyridine, fdlowed by 0.049 mL (0.44mmol) d* acetic 
anhydride were added to the reactira mixture fcdlowed a catalytic amount of 
DMAP. The reaction mixture was stirred at nxnn temperature for 24 h, the solvents 
were evapmated and residue diromatQgr!q)hed on Si02 to yidd the free base <^ the 
title compound (0. 1 Ig, 66%) whidi was converted to HQ salt and ciystalized from 

PC ethanol: mp 255-257 'C; »H NMR (300 MHz, CDCI3) 6 7.88 (d, 2H), 7.08 (t. 

IH). 6.85 (d. IH). 6.75 (d, IH), 6.69 (d. IH). 4.25 (m, 2H). 3.8 (s. 3H). 3.6 (m. 
2H), 3.48 (m, IH), 3.0 (m, 2H). 2.5-2.87 (m, 5H), 2.45 (s. 3H). 1.9 (m. IH), 
1.55 (m, IH); MS (DCI/NH3) m/z 449(M+H)+. Anal, calcd for 
C25H29ClN404»H2a C, 59.70; H, 6.21; N. 1 1.14. Found: C. 59.14; H, 5.95; N. 

25 10.97. 

E?^Wnp|e76 

3-r2-f f3a^.9b/?)m.6-Methoxv-233a.4-5.9b-hexahvdro-flHl-benzrelisoindol- 1 - 
vhethvll-7-met hanesulfamvlquinazoline-2.4r 1 H3H>-dione hydrochloride 
1.1 6g (037mmol) of the intermediate urea product obtained by the 
30 procedure described for Examine 74 was dissolved in ICXhnL of methanol and 

hydrogenated for 18 h under 4 atmospheres of pressure in the presence 0. 12 g of 
Pd/C. Catalyst was removed by filtration and evapcvation of solvent yielded the 
desired amino urea. This compound ( 1 g, 3.5mmoI) was dissolved in 20 mL of 
CH2CI2. cooled to 0 *C and 0.5 mL of pyridine, followed by 03mL (3.87mm(d) of 
35 methanesulfonyl diloride was added to the reaction mixture. Reaction mixture was 
stirred at room temperature overnight, then quenched into water and extracted with 
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CH2CI2 • Combined organic extracts were evaporated and residue was 
chiomatogta}^ using 30% ethyl aoetaterhexane as an duant This afforded 0.74g 
(60%) of desired product The sulfonamideurea (0.74g X mmol). obtained as 
desaibed above and 0.47g (2 mmd) t& the product from Example 130 were treated 
as described in Example 74 to yield the title compound (031g, 32%) of as a white 
solid: mp>250 'C; »H NMR (300 MHz, DMSO^fe) 6 8.22 (s, IH), 7.82 (d. IH). 
7.08 (t, IH). 7.02 (d, IH), 6.92 (dd, IH), 6.73 (dd. 2H). 3.98 (t, 2H). 3.75 (s, 
3H). 3.28 (m, 2H), 3.2 (t. IH), 3.08 (s, 3H), 2.58 (m, 3H). 2.45 (m. 2H), 2.22 
(m. 2H), 1.65 (m. IH), 1.45 (m, IH); MS (Da/NH3) ifi/z485(M+H)+. Anal, 
calod for C24H29CIN4SQ5: C, 5439; H, 5.70; N, 10.57. Found: C, 54.46; H. 
5.42; N, 10.64. 

Example 77 

3-r2-rr3a^.9b^W^-6.Metho Tv.2.3.3a.4.5.9b-hexahvdro-riH1-benzre1isQindol- 1- 
ynethvl1.7-methoxv-» mfthYl-fl"in?7^""g-^^^H-3H^-<*'0^hvdrcx:hlori^^ 
2-MediyI-3-nitrophenol (10 g.653 nund) was refluxed for 4 h in 3(X) mL 
of acetone with 2 equivalents of K2GO3 ( 18g) and iodomethane (5mL. 803 1 
mmol). The resulting 2-methyl-3-methoxynitTobenzene (9 g, 53.83 mmol) was 
reduced by bydiogoi in the presence of Pd/C (0.9g) in 250mL of methand. The 
resulting 2-methyl-3-methOTyaniline was coiverted to 2-methyI-3-methoxy-6- 
carbethoxyaniline as described in /. Med. Chem. 34:217 (1991). This was reacted 
with 033 equivalents of triphosgene by the procedure described in Example IC. 
The resulting isocyanate (0.43 g,2.2 mmol) and the compound resulting from the 
Example 13J (0.5 g.2 mmol) were treated by the procedures described in Example 
IC to yield the title compound (0.5g,62%) as a white solid: mp 239-240 *€; 
NMR (300 MHz. CDOi) 6 8.34 (s. IH). 8.01 (d, IH). 7.1 (I, IH). 6.78 (t. IH). 
6.68 (d. IH). 4.21 (t, 2H), 3.93 (s. 3H). 3.81 (s. 3H). 3.43 (m. 3H). 2.61-2.9 (m, 
3H). 2.59 (m. 2H). 23 (m, 2H). 1.75 (m. IH), 1.55 (m. IH); MS (DCI/NH3) m/z 
436(M+H)+ Anal, calcd for C25H30ClN3Q»«0.5H2O: C, 62.43; H, 6.50; N. 
8.74. Found: C, 62.11; H. 634; N. 8.59. 

Example 78 

3-r2-rf3a^.9bff W^-6-MethoT V-^ 3 3a 4A9b-hexahvdro-riHl-benzrelisoindol- 1- 
vnethvn-7.cthoxv-8-m fthvl-<lllilW?«>''"e-24riH3HVdi«Mie hydrochloride 

m m » , 

2-Methyl-3-eth(Mcy-6-carfoomethoxyaniline was piqared fdlowing the 
procedure described for Example 77 by substituting iodomethane for iodoethane. 
The product was converted to the corresponding isocyanate by treattnent with 0.33 
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equivalents of triphosgene. The resulting isocyanate (0.517 g^.2 mmol) and the 

canpound resulting from the Example 13J (0.5g^mmol) were treated by the 

prcx%dures described in Example IC to yield the title compound (0.45g^%) as a 

white solid: mp 173-175 'C; IH NMR (300 MHz, CDCI3) 6 8.28 (s, IH), 7.98 (d, 
5 IH). 7.1 (t. IH), 6.78 (d. IH). 6.68 (d, IH). 4.21 (m. 2H), 4.18 (m, 2H). 3.81 

(s. 3H). 3.45 (m. 3H). 2.62-2.88 (m, 3H), 2.58 (m. 2H). 2.29 (m, 2H). 2.2 (s. 

3H). 1.75 (m, IH), 1.55 (m, IH), 1.49 (t. 3H); MS (DCI/NH3) nUz 450(M+H)+. 

Anal, calcd for C26H32aN3040.5H20: C. 63.09; N, 6.72; N, 8.49. Found: C, 

62.93; N, 6.68; N. 8.41. 
10 Example 79 

^-r2-^r3aj?.9bff>cM-6 -MethQxv-2J^a4.5.9b-hexahvdro-riHl-benzfelisoindol-l- 
vnethvn-quina2olin e.2.4riH3H^-dione hydrochloride 
2-Carbethoxy-phenylisocynate. prepared from 2-carbethoxyaniline (0.33 g, 

2.0 mmol) and triphosgene (0.21g.0.66 mmol) as in Examfde IC and the compound 
15 resulting from Example 13J were treated by the procedures described in example IC 

to yield 0.28 g of title compound as a white solid: mp 170- 172 *C; ^H NMR (300 

MHz. CDQs) 6 7.96 (d. IH). 7.5 (t. IH). 7.1 (m. 2H). 6.9 (d, IH). 6.88 (d. IH). 

6.68 (d, IH). 4.26 (t. 2H). 3.81 (s. 3H). 3.4-3.62 (m. 3H). 2.78-3.0 (m. 2H). 

2.49-2.77 (m. 3H). 23 (m. 2H). 1.77 . \35 (m. IH); MS (Da(NH3)) m/e 
20 392(M+H)+; Analysis calc'd for C23H25^GQ3.HCl.0.25H2C): C, 63.88; H. 6.18; 

N. 9.72; found: C, 63.61; H. 6.09; N. 9.52. 

Example 80 

3-r2-f f 3a/?.9b/?^c«-6-Methoxv.23.3a -4^.9b-hexahvdro-fl Hl-benzfelisoindol- 1 - 
25 vltethvn-7.8-dimethvlQuina7x?line-2.4^ lH3H>-dione hydrochloride 

23-Dimethyl-6-carbethoxyaniline, prepared by the method of 
G.W.Rewcastle el al., J. Med. Chem34:217(1991), was treated with 033 
equivalent of triphosgene. The resulting isocyanate (033g,2.42mmol) and the 
compound resulting Uam the example 13J (03g,2mmol) were treated by the 
30 procedure described in the example IC to yield the title compound (0.6g. 70%) as a 
white solid: m.p. 210-212'; IH NMR (300 MHz, CDC13(free base)) d 8.62 (s, 
IH), 7.9 (d, IH), 7.09 (t. IH), 7.05 (d, IH), 6.75 (d, IH). 6.68 (d, IH). 4.22 (l, 
2H), 3.8 (s, 3H). 3.43 (m. 3H). 2.63-2.88 (m. 3H). 2.48-2.6 (m. 2H). 2.39 (s. 
3H), 2.28 (m, 2H), 2.26 (s. 3H), 1.73 (m, IH), 1.52 (m, IH); MS (DCI(NH3)) 
35 m/e 420(M+H)+; Analysis calc'd for C25H29N303.HC1.H20: C, 6335; H, 6.80; 
N, 8.86; found: C, 63.18; H. 6.68; N, 8.68. 
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: ScampleSl 

^.r2./r^.9bff^cLy-6-Methoxv-23^ ^a4.5.9b-hexahvdrD-riHl-benzre1isoindol-l- 
vltethvl1-7.8-dimethoxvQuina 7nline.2.4( 1 H3H)-dioDe hydrochloride 
5 23-I^inethoxy-6-cartmiethoxyaniline,pfepared by the method 

G.W.Rewca8tle et al.. J. Med. Chein34:217(1991). was treated with 033 
equivalart of triphosgoie. The resulting isocyanate (036g.?, 4inin6i) and the 
compound resulting fnxn Example 13J (0.48g.l.95 mmd) were treated by die 
procedure described in Example IC to yield the title compound (03g, 55%) as a 
10 white solid: m.p. 174-176'; IH NMR (300 MHz, CDCI3(free base)) d 8.21 (s, 
IH), 7.83 (d. IH). 7.1 (t. IH), 6.81 (d. IH). 6.78 (d. IH). 6.68 (d. IH), 4.2 (I, 
2H). 3.98 (s. 3H). 3.92 (s, 3H), 3.81 (s, 3H), 3.42 (m. 3H). 2.62-2.88 (m. 3H). 
2.55 (m. 2H). 2.28 (m. 2H), 1.78 (m. IH). 132 (m. IH); MS (Da(NH3)) m/e 
452(M+H)+; Analysis calc'd for C25H29N3Q5.Ha.H20: C, 60.42; H, 6.29; N. 
15 8.45; found: C, 60.87; H. 6.22; N, 835. 

Example 82 

3-r2-fr3a^.9b^\rLt-6-Ethoxv -2.33a.43.9b-hexflhvdro-riHl.benzre1iisoindol-l- 
vltethvn-6.7-dim ethoxvQuinazoHne.2.4(lH3H)-dione hydrochloride 

20 

r3aR.9bR^-6-Hydroxy-233a.4 J 9b-r 1 Hl-hexahydrobenzfelisoindole 

hvdrobromide 

The product resulting from Example 13G (5g,20.9mmol) was dissolved in 
25 150ml of CH2CI 2 and the resulting solution was cocriled to -78'C. 21 ml of IM 
solution d[ boron tribromide in methylene chloride was added to the solution and the 
reaction was wanned to room temperature and stined for 4 hours. It was cooled 
again to -78C and treated with methand. Evapcxation and trituration with ethyl 
aoetatate afforded 4.9g (87%) of the title compound as white oystals. 

30 

(3aR.9bR).6- HvdrQxv.2.carbobenzyloxy-233a.43.9b-flHl- 
hgxghydrf'*'wwrg'l»sf''ndole hy di o brom ide 
The product obtained from Example 82A (4.9g, 18.21mmol) was dissolyed 
as in 100ml of trifluOToaoetic add. The resulting solution was cooled to 0*C and acetjd 
chloride (2.58ml36.42mmol) was added to the reaction mixture. It was stirred at 
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room temperature for 2.5 hours, The reaction mixture was evaporated and 
partitioned between NaHC03 solution and CH2CI2. CBZ chloride (3.8ml, 
1.5equiv.) was added to this biphasic solution and it was vigorously stirred for 2 
hours.. Then the layers were separated, and the combined organic layers were dhed 
5 with MgS04 and evaporated. The residue was dissolved in ethanol and NH4OH 
solution was added to it The reaction was stirred overnight, then solvents were 
evaporated and the residue obtained was dissolved in i^yl acetate, washed with 
water, dil. HCl, and brine. Combined organic layers were dried with MgS04 and 
evaporated to yield 6.9g of the title compound as an oil 

10 

E?Hmptg82C 
(3^R,9t>R)'6-Pfh9xy-?Kafbp^)g|gy|p^^^ 

heyaijyc^rQtygrKWisoiiripk hydTotromitfg 

The product from Example 82B (3.5g, 10.83nunol) was dissolved in 300ml 
15 of acetone; 3.0g of K2CX>3 (2equiv.) and L03ml ( 12.87mmol) iodoethane were 
added to the solution and it was stiired at reflux for 48 hours*. The reaction mixture 
was wapofidicd and the residue was partitioned between water and ethylacetate. The 
. organic layer was separated, dried with MgS04 and evaporated. The residue 
obtained was chromatographed, eluting with 20%ethyl aoetate/hexane to afford 23g 
20 of the title compound. 

Example 82D 

f3aR.9bR>-6-Ethoxv- 2.33a.4A9b-riHl>hexahvdrobenzrelisoindole hydrochloride 
The product from Example 82C (23 g) was dissolved in lOOmI of methanol, 
0.23g of Pd/C was added to the solution and it was hydrogenated under 4 atm 
25 pressure (or 18 hours. The catalyst was removed by filtration and the solvent was 
evaporated to yield the title compound: iH NMR (300 MHz, CDCI3) b 7. 1 (t, IH), 
6.78 (d. IH), 6.68 (d. IH). 4.03 (m, 2H), 3.45 (m, IH), 335 (m. IH), 3.25 (m, 
IH), 2.82 (m, 3H), 2.5 (m, 2H), 1.8 (m, IH), 1.55 (m, IH), 1.42 (t, 3H). 

30 Example 82E 

3aR,9bRV2-Aminoethvl-6-ethoxv-233a.4>S.9b-flHl-hexahvdrobenzre1iSQindole 
The product from Example 82D ( 1.4g, 6.45mmol) was treated with 0.45ml 
(l.lequiv.) of chloroaceionitrile as outlined in Example 131 to yield 13g of the 
intermediate nitrile. Reduction with 13g of UAiHi as described in Example 13J 
35 yielded l.lg of tide compound.: ^H NMR (300 MHz, CDCI3) 6 7,09 (t, IH). 6.73 
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(d, IH). 6.68 (d. IH), 4.02 (q. 2H). 3.42 (m, IH), 3.28 (m. 2H). 2.8 (t, 2H). 
2.48-2.78 (m. 5H), 2.18 (t, 2H). 1.71 (m, IH), 1.55 (m. IH). 

Fjcflmp!e82F 

5 342.rGa/?.9bgV-«-6-EthoT V-l-^:3ft.4^.9b-heMhvdrD-riHI-henzfe1isoindol-l. 
vnethvll^.7^mefroTvquina7i>line.2.4flH3HV^OPehvdltxd^ 
2-Caibcxnetboxy-44,-diiiiethoxylaiuline was treated with 033 equivalent of 
triphosgene. The resulting isocynate (033g.l39mmol) and the compound resulting 
from Example 82E (03g,1.15mmol)were treated by the procedures described in 
10 Example IC to yield 0L28g(S2%) of tide compound as a wliite solid.: m.p. 220- 
222": IH NMR (300 MHz, CDC13) d 7.09 (d. IH), 7.05 (s. IH). 6.75 (d, IH). 
6.68 (d. IH). 6.15 (s. IH), 4.29 (m, 2H), 4.02 (q, 2H), 3.97 (s, 3H), 3.85 (s, 
3H), 3.78 (m, 2H), 3.52 (q, 2H), 3.15 (m, IH). 3 (Om, IH), 2.55-2.8 (m, 3H). 
235 (q, 2H). 1.81 (m, IH). 1.58 (m, IH). 1.42 (t, 3H); MS (DCI(NH3)) m/e 466 
15 (M+H)+; Analysis calc'd for C26H3 lN305.Ha JCa C. 60.05; H. 6.59; N. 
8.08; found: C, 59.74; H, 6.40; N. 7.93. 

Example 83 

3-f2.rf3a/?.9b^V«-6-E thvl-233a.4J.9b-hexahvdrc>-riHl-benzre1isoindol-l- 
vltethvn-6.7-d> inethoxvQuiiia7nline-2.4( 1 H3H).dione hydrochloride 

Fjcample83A 

r3aR.9bR^.6-H vdmxv.2-carbobenzvloxv-233a.4.5.9b-riH]- 
heTahvdmbenzfelisQindole trifluorotnethanesulfonate ester 

25 To a stirred solution of the product from Example 82B, (0385g.. 1.2 

mMoI., 1.0 equiv.) in 12mL CH2a2 cooled to -78* was added triethylamine. (0.17 
mL. 1.2 mMol.. 1.0 equiv.) fdlowed by trifluoromethansulfonic anhydride. (0.17 
mL . 1.2 mMol.. 1.0 equiv.). The reaction solution was left stirring at -78* for Ih 
when it was wanned to room tempera&ire. diluted with 50 mL CH2CI2 and washed 

30 with H2O. (15 mL), followed by sat NaHCQs. The resulting solution was then 
dried over MgS04. filtered, and sdvents evaqxnated to furnish the crude product as 
an oil. Purification of the crude product on silica gel furnished the title compound as 
a coloriess oU, (039g. 70%) ^H NMR (300 MHz. CDCB). A(TMS): 1.60, (IH. 
m); 1.92. (IH. m); 230, (IH. m), 2.67. (IH. m); 3.00. (Itt H. t, J = 3.0 Hz); 

35 3.05. (1/2 H. t, J = 3.0 Hz); 3.23. (IH. q. J = 9.0 Hz); 3.45, (2H, m); 3.73. (IH. 
dd, J = 6.0 Hz); 3.98, (IH. m); 5.13. (2H. m); 7.15. 3H. m); 734. (5H, m). 



wo 96^2991 



PCT/DS96/00178 



100 

. -v . ExmiplgPB - „ 

f3aR.9bR^-frAcetvl-2>carbob en2vloxv-233a.4^.9b-flH1- 

5 To a stirred solution of the product from Example S3A (0385g, 0.85 

mMoL, 1-0 equiv.), in 3 mL of DMF was added triethylamine, (0355 mL, 0.255 
mMol.» 3.0 equiv.), butylvinyl ether, (0.821 mL. 5.9 mMoi., 7.0 equiv.), 1, 3- 
bis(diphenylphosphino)propane, ( 0.05g , 0.12 mMoL, 0.15 equiv.) and 
palladium(II)acetate, (0.02g , 0.12 mMol.. 0.15 equiv.). The resulting dark reaction 
1 0 solution was heated to 80^C for 2h when it was cooled to room tyemperature and 
quenched with 5% (v/v) HCl, (2mL), and let stir at room temperature for 2h. The 
^ reaction was then extracted with CH2CI2 (3 x 30mL), and the rtesulting combined 
organics washed with H2O. and brine, dried over MgS04, filtered and evaporated 
and separated (silica gel, 5: 1 hexanes/ ethyl acetate), to furnish the title compound as 
15 a coloriess oil, (OlSg, 61%). iH NMR (300 MHz. CDC13). 6(TMS): 1.54, (IH. 
m); 1.86, (IH, m); 2.45, (IH, m), 2.55, (3H, s); 2.90, (IH, m); 3.07, (IH, m); 
3.25, (IH, q, J = 9.0 Hz); 3.45, (2H, m); 3.73, (IH. dd, J = 6.0 Hz); 4.00. (IH, 
m); 5.13. (2H, m); 7.22, (2H, m); 734, (5H, m); 7.52, (IHjn). 

&wmpte8?C 

naR.9bR^-6-Ethvl-233a,4-S.9b-r IHl-hexahvdrobenzrelisoindole hydrochloride 

The product from Example 83B (030g, .085 mMol., 1.0 equiv.) was 
dissolved in 25 mL or dry methanol to which was added 1 mL of cone. HCl. To this 
solution was added dry 10% Pd/C, (0.045g), the resulting suspension was then put 
under a hydrogen atmosprfiere at 4 atmos]:4ieres pressure for 17 h at room 
temperature. The reaction suspension was then filtered and evaporated to give a 
crude solid which was triturated with methanol / diethyl ether to fumish the title 
compound, (ai72g. 78%). IH NMR (300 MHz, CDC13), 6(TMS): 1.17, (3H, t. J 
= 7.5 Hz); 1.63. (IH. m); 1.95, (IH. m). 2.63, (4H. m); 2.90. (IH. m); 3.07, 
(IH, t, J = 12 Hz); 3.22, (IH. dd, J = 9.0 Hz, J = 3Hz); 3.77, (IH, dd, J = 12.0 
Hz, J = 3.0Hz); 7.07, (3H, m). 

Example BP 

r3aR.9bRV2>CvanomethvN6-ethvl>2 33a.4^.9b-riH1-hexahvdrobenzre1isoindole 
The product from Example 83C (1.23g. 52 mmol), chloroacetonitrile (0.22 
mL. 5.7 mmol). potassium carbonate (2.4 g, 1 1.4 mmd), acetone (30 mL), and 
water (10 mL) were stirred at reflux for 6 h. The reaction was partitioned between 



25 



30 
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ethyl acetate and brine. The ethyl acetate layer was dried (MgS04), filtered, 
concentrated and chromatographed (2: 1 hex:ethyl acetate) to yield 1.0 g (80 %) of 
the tide compound lHNMR(300MHz.CDCl3)A 1.20 (t.3H). 1.61-1.71 (m. 
IH). 1.76-1.87 (m, IH). 230-2.79 (m, 7H), 3.20-3.28 (m. 2H),350 (q. IH), 
5 3.65 (s. 2H). 6.97 (d, IH). 7^ (d. IH). 7.1 1 (t. IH); MS (Da/NH3) mle 241 
(M+H)+. 

Example 83E 

QaR9bR^-2-Aminoethvl^thvl-2.3 ^a4A9b-riHl-hexahvdrobenzrelisoindole 
The pnxhict from Example 83D ( 1.0 g. 4.2 mmol) in 20 roL THF was 

10 added diopwise to a suspension (rf'LiAlH4 ( 0.93 g. 25 mmol) in THF (80 mL). 
Afto- stilling for 1 h, die ieacti(» was quenched by the portionwise additi<» of 
sodium sulfate decahydiate. After stirring f<»- 30 min, Ae reaction was diluted with 
eth^ acetate (100 mL) and the solid was removed by filtratioQ. Concentration of the 
filtrate yielded 0.97 g (95 %) of the title compound: »H NMR (300 MHz, CDCI3) 6 

15 1.19 (t, 3H). 1.47-1.84 (m. 4H), 2.14-2.22 (m. 2H), 2.45-2.74 (ra. 6H). 2.81 (t, 
2H), 3.22-333 (m, 2H), 3.45 (q. IH), 4.15^.27 (m, IH), 6.95-7.13 (m. 3H); 
MS (Da/NH3) mle 245 (M-l-H)^. 

20 3-r2-ff3a^.9b;?V»-6-Ethvl-2 3.3a.4.5.9b-hexahvdro-riH1-benzre]isoindol-l- 
vl^fifhvn-67.din iethoxvquinazoline-2.4nH3H>-dione hydrochloride 
Fdlowing the procedure described in Example IC. methyl 2-amino-4> 
dimethoxybenzoate (0.24 g. 1.1 mmol), EtsN (0.36 mL, 2.6 mmol), phosgene 
(0.59 mL of 1.93 M solution in toluene), and the product from Examine 83E (.25 g, 

25 1 .0 mmol) provided 020 g (44 %) of the free base of the title compound which was 
converted to the HCl salt: mp 200-202 *C: IH NMR (300 MHz. axn3(frBe base)) 
b 1.19 (t, 3H). 1 J3-1.69 (m, IH). 1.78-1.89 (m, IH), 234 (q, 2H). 2.54-2.80 
(m, 5H). 2.95-3.06 (m. IH), 3.14-3.26 (m. IH). 337 (m. IH). 3.78-3.91 (m. 
2H). 3A4 (s. 3H). 3.97 (s. 3H). 4.19-439 (m, 2H), 6.14 (s. IH), 6.96-7.13 (m. 

30 3H). 7.00 (s, IH). 1 130 (bs. IH); MS (DCI/NHI3) miz 450 (M+H)+. Anal, calcd 
for C26H32ClN3Gkf0.25 H2a C. 63.67; H. 6.68; N, 837. Found: C. 64.26; H, 
6.64; N, a65. 



35 
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3-r2>r(3aj?.9b/?)cLy-6>Methoxv^233a.4A9b-hexahvdro>riH1-ben 
vnethvn>7-^2-methvlDhenvl^thienor3^>dlPvrimidine.2.^ 

5 Ethyl 3-aiiiino-4-(2-methylyphenyl)thi ophene-2-caiix>xy (0.81 g, 3. 10 

mmol) was dissdved in 30 mL dicMonnethane aiid cooled to -78 . 
Triethylamine (0.69 mL, 4.95 mmol) was then added; followed by the dropwise 
addition of 1^7 mL (2.45 nunol) 1.93 M phosgene in toluene solution. The reaction 
was stiircd at -78^ C for 1 hand then allowedtowaim to it, at which time a solution 

10 of the product from Example 13J (0.61 g, 2.45 nunol) in 15 mL dichloromethane 
was added. The reaction was stirred at room temperature for 2 h., quenched in 5% 
NaHCO^, extracted with didiIoromethane(3x), and the combined extracts washed 
with brine, dried (Na2S04), filtered, and evaporated. The resulting oil ( 1.18 g) was 
taken up in 50 mL of anhydrous tetrahydrofuran and 030 g (236 mmol) anhydrous 

15 potassium i-butoxide added. The reaction was stiired 2 h at room temperature, then 
quenched in 100 mL of pH 7 buffer solution, extracted with ethji acetate, dried 
(Na2S04), and evsqx>rated. The resulting product was treated with ethereal HQ to 
yield 0.44 g of the title compound as a white solid.: mp 197-200 ""C; NMR (300 
MHz, DMSO^) 6 L6 (m, 2H). 1.8 (m, 2H), 2.65 (m, 3H), 3.0 (m, 2H). 335 (s, 

20 3H), 3.45-3.55 (m, 3H), 3.78 (s, 3H). 4.0-4.25 (m, 2H), 6.7-6.87 (m, 2H), 7. 1- 
7.4 (m, 6H). 7.78 (d, IH). 11.65 (d, IH); MS (DCI/NH3) m/e 488 (M+H)t. 
Anal, calcd for C28H30aN3Q3S*0.25H2O: C, 63.62; H, 5.82; N, 7.95. Found: 
C, 63.49; H, 5.58; N, 7.59. 

25 3>r2-fr3a/?.9b/?>cf^-6-Methoxv>233a.4^,9b>hexahvdro-riHl>benzre1isoin^^^ 
vltethvll-742-methoxvphenvnthienor3^-dlDvrimidine-2.4flH3ffi-diQn^ 

hydrochloride 

Ethyl 3-amino-2-4-(2-methxoyphen>1)thiophene-2-carboxylate (0.86 g, 3. 10 
mmol) was disscrived in 30 mL dichlormethane and coded to -78^C . 0.69 ml (4.95 

30 mmol) of triethylamine was then added, followed by the dropwise addition of 1.27 
mL (2.45 mmol) 1.93 M phosgene in toluene solution. The reaction was stirred at 
-78^ C for Ih and then allowed to warm to room temperature, at which time a 
solution of the the product from Example 13J (0.61 g, 2.45 mmol) in 15 mL 
dichloromethane was added. The reacti<xi was stirred at n for 2 h and then quenched 

35 in 5% NaHCOiB, extracted with CH2a2, dried (Na2S04), filtered^ and evaporated. 
The resulting solid ( 1.08 g) was taken up in 50 mL of anhydrous tetrahydrofuran 
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and 0,26 g (236 mmol) anhydrous potassium i-butoxide added. The reaction was 
stirred 2 h at room temperature, then quenched in 100 mL of 7 buffer sdution. 
The reactiOT was extracted with ethyl acetate, dried (Na2S04). and evaporated. The 
resulting product was treated with ethereal HO to yield 0.64 g of the title compound 
5 as a white sdid: mp 228-230 ^C; NMR (300 MHz, DMSO-rfs) » 1-6 (m. IH), 

I. 8 (m, IH), 2.4-3.05 (m. 4H). 3.4-3.9 (m, 4H), 3.8 (s. 6H). 4.0-43 (m, 4H). 
6.7-6.87 (m. 2H). 7.0-7.25 (m, 4H), 7.42 (t. IH). 7.78 (s. IH). 103 (d, IH). 

I I. 4 (d. IH): MS (DCI/NH3) m/z 504 (M+H)+. Anal, calcd for 
C28H30ClN3Q4S»0.25H2O: C, 61.76; H. 5.65; N, 7.72. Found: C, 61.81; H. 

10 5.58; N, 7.59. 

Example 86 

^.p^r^gQhi?^rfe^MethnTv.'g3^fl.43.9b-hexahvdiD-riH]-benzre1isQindol-l- 
vi^thvn.7ft.dimethv1-Dvridnr43-d1i»vrimidine-2.4^1H3H)KiiQnehvdrK^ 
Methyl 23-dimethyI-4-amino-pyridine-5-carboxylate (0.27 g. 1.50 mmol) 

IS was dissolved in 10 mL dicfalcRmethane and coded to -78 'C Triethylamine (0.42 
mL, 3.00 mmol) was then added, followed by the dn^wise additicm of 0.78 mL 
( 1.50 mmol) 1.93 M phosgene in toluene solution. The reacticm was stirred at -78* C 
(or Ih and then allowed to wann to room temperature, at whidi time a solution of 
the the product from Example 13J (030 g, 1.8 mmol) in 5 mL dichloromethane was 

20 added. The reaction was stirred at rt for 2 hand then quencched in 5% NaHCQs, 
exuacted with 01202. dried (Na2S04). filtered, and evaporated. The resulting 
solid (0.42 g) was taken up in 30 mL of anhydrous tetrahydrofuran and 0, 16 g 
( 1 .50 mmol) anhydrous potassium /-butoxide added. The reaction was stined 2 h at 
room temperature, then quenched in 100 mL of pH 7 buffer solution. The reaction 

25 was extracted with ethyl acetate, dried (Na2S04), and evaporated. The resulting 
product was ueated with methanolic HCl to yield 0.23 g of the title compound as a 
white solid: mp 219-225 'C; NMR (300 MHz, DMSO-<fe) 6 1.6 (m, IH), 1 .8 
(m, IH). 2.4-3.1 (m. 2H). 23 (d. 6H), 33-3.7 (m, 4H). 3.8 (s. 6H), 3.9-43 (m. 
4H). 6.7-6.87 (m. 2H). 7.15 (t. IH). 8.95 (s. IH). 11.25 (d. IH), 11.8 (s. IH); 

30 MS (DCI/NH3) m/z 421. Anal, calcd for C24H30a2N4Q5»H2O: C, 5636; H, 
631; N. 10.95. Found: C. 56.19; H, 6.40; N, 10.83. 
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Examples? 

3-r2-f(3a/g.9b^^cty-6-Methoxv-233a.4.5.9b-hexah vdro.rim-ben7.felisoindQl-l. 
vnethvn-2.4-pteridinedione hydrochloride 

5 Example 87A 

Methvl 3r^jV-f2-chloroethvl)carfaamidoV2-pvrazinecartioxvlaiE 
Methyl 3-amino-2-pyrazinecarboxylate (lOg, 65^ mmol) was dissolved in 
200 mL anhydrous toluene. 2-chloroethyl isocyanate (S.6mL. 65.2 mmol) was 
added and the mixture was heated to gentle rdlux. After 1.25 h, more 2-chloroethyl 
10 isocyanate (2.78 mL, 32.6 mmol) was added and the mixture was heated to 60 °C 
ovonighLThe mixture was evaporated to a brown solid, then purified by column 
chromatogi^hy on silica gel dating with a gradient of diethyl edier, 30:70 ethyl 
acetate:hexane, and ethyl acetate to give 1. Ig (6%) of the title onnpound as a white 
solid mp 122-124 oC. »H NMR (300 MHz, DMSOrfe) 6 3.52 (dd. 2H), 3.72 (t. 
15 2H). 3.89 (s. 3H). 836 (d. IH). 8.53 (d. IH). 9.81 (s. IH); MS (DCI/NH3) 259 
(M+H)+. 

SwrnplggTB 

3-r2-ff3a/;.9b/g>cij^Methoxv-233a.4.S.9b-hexahvdrt> .riHl-benzfelisoindnl.1. 
vnethvn-2.4-Dteridinedione hydrochloride 

20 The product from Example 87A (0.264 g, 1.02 mmol) was combined with 

A^, A^'-diisqjropylethylamine (0.533 mL, 3.06 mmol) and 0.245 g (1.02 vamdl) of 
the compound resulting from Example 13J in 15 mL anhydrous toluene, thai heated 
to 70 •€ ovemighL The mixture was evaporated to a brown solid, then purified by 
column chromatography on silica gel eluting with a gradient of 5:5:90 watenfonnic 

25 acidrethyl acetate, then 10: 10:80 waterfonnic acid:ethyl acetate, evaporated with an 
excess of HCl/methanol , then heated to reflux in ethanol and filtered to give 0.041g 
( 10%) of the title compound as a white solid: mp310-312 oC; NMR (300 MHz 
DMSO-d6)6 1.47 (m. IH). 1.62 (m. IH), 2.11-2.28 (m. 2H), 2.4-2.68 (m, 6H), 
3.18-331 (m, 3H). 3.76 (s. 3H), 4.0 (t, 2H). 6.72 (d. 2H). 7.09 (I. IH), 836 (d. 

30 IH). 8.65 (d. IH); HRMS calcd for C21H24N5O3: 394.1893; found: 394.1879. 
Anal, calcd forC2iH24CIN50j«1.5 H2O: C. 55.20; H, 5.96; N. 1533. Found: C. 
55.23; H, 532; N. 14.98. 
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Example 88 

- H- p-fHaff Qhff^ri.9-6.M ethoxv-2.3.3a.4.S.9b-hexahvdiD.riHl»ben2fe1isoindoNl^ 
vi^ethvn.pvrimidi nor4.^pvrimidine-2.4flH3ffl>dione hydrochloride 

5 Exflin[Je88A 

Fihvl iUjy-f 2 ^hlQTMihvncariBmidoVS.pvriinidiiie^^ 
Ethyl 5-ainino-6-i^midinecaiboxylate (I.Og; d54 mmol) was combined 
widi 2-chl<voethyl isocyanate (0.834 ml. 9.81 mmd) in 65 mL anhydrous toluene 
and heated to i^ux oveniighL The mixture was evi^xxated toa white sdid. dien 
10 purified by column chramatogia(4iy on silica gel duting vnfh 1:1 hexanes:eth)i 

actetate to give 0.69g (41%) oT the title compound as a white saiid: mp 1 15-1 18 ^C; 
»H NMR (300 MHz DMSCW^ « 3.61 (dd 2H), 3.76 (t, 2H), 3.91 (s, 3H), 8.96 
(s, IH). 9.05 (s, IH), 9.28 (br t. IH), 9.91 (s. IH); MS (DCI/NH3) m/z258 
(M+H)+. 

15 foffliplg 88B 

?.f2-^f:^a;?.9b/?W.y-6-Methoxv-23 ^a-4.5.9b-hexahvdrD-riHl-benzrelisoindol-l. 

ynethvn-pvrimidinor4^d1pvri midine-2.4r lH3H)-dione hydrochloride 

The product from Example 8SA (0.232g, 0.897 mmol) was combined with 

iV. A^'-diisopropylethylamine ( 0312 mL. 1.79 mmol), and 0.215 g (0.897 mmd) 

20 of the compound resulting from Examjde 13J in 10 ml CH3CN; Aen heated to 70«>C 
overnight The mixture was evi^rated, then purified by cdumn chmnatography on 
silica gel eludng with a gradient of 1 : 1 30 watenfomiic acid:etiiyi acetate , thai 
5:5:90, then 10: 10:90 in a sequential manner . The resulting homogeneous product 
was evaporated with an excess of HCl-methanol to produce 0.065 g of the title 

25 compound as a white solid: mp 277-279 °C; »H NMR (300 MHz DMSOnfe) b 1 .6 
(m, IH), 1.78 (m, IH), 2.6-2.76 (m, 2H), 2.98-3.06 (m. IH). 3.44-3.52 (m. 3H). 
3.78 (s. IH). 3.90-4.26 (m. 5H). 6.71-6.86 (m. 2H). 7.18 (t. IH). 9.11 (m, 2H), 
12.58 (br s. IH); MS (DCI/NHa) 394 (M+H)+. Anal, calcd for 
C2lH28ClN50B»1.5 H2O: C, 55.20; H. 5.96; N. 1533. Found C. 54.85; H. 

30 5.56; N .15.15. 
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Example 89-1 18 

The following compounds can be prepared by the procedures described in 
the preceding examples and schemes. 



1 Example 


Name 


89 


2-[2Kw-6^Melhoxy-233Mr5,9b-hexahydro-IlH]-benz[e)isoindo 
vl)€thvn-1^3 4-tetrahvdroisoauinoIin-13*dione 


i ^ 


2-I2-(m-6-Methoxy-23 3a,4^.9b-hexahydro-[ lH]-ben2lelisoindol- 1 - 

vHethvll-fi 7-dimethnicv»l *1 ^ ^t£trahvHmicnnitinn1in<» 


91 


3-[2-(cw-6-Methoxy-233a,4A9b-hexahydro-(lH]-benz[eJisoindol-I- 
yl)ethyl]-2,4-pteridinedi(me 


09 


^-[z-vc^ij-o-ivaeinoAy--i^pa,**p,yo-ncXany i - 
yl)ethyl]-7-(3.4-dimethoxyphenyl)-lhieno[3^-d]pyrimidine-2.4(lH3H)- 


93 


3-[2-(cis-6-Methoxy-233a,4,5,9b-hexahydro-(lH]-benz[e]isoindol-l- 
yi^einyjj-i-incinyi-iiiicno[^,^-ci jpyniniuine-Zy^ llir^rl;*ui(Xie 


94 


3-[2-(cis-6-Methoxy-233a.4A9b-hexahydro-[lH)-ben2[e]isoindol-l- 


95 


3-[2-(cw-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol- 1 • 

yi/^ • J * •iiiwu ly 1 "vr%Ji incuiyi<uiunuw4u ix^nyi~i4u vno|^^ ^ -\J J pynnuQinc* 

2.4{lH3H)-dione 


96 


yl)ethyl]-oxazo]o[5,4-d]pyriinidine-5,7(4H,6H)-dione 


97 


3-r2-(c£s-6-Methoxv-233a.4^ 9b-hexahvdroriHl-benzfelisoindol-i - 
yl)ethyl]-7-amino-oxazolof5.4-d]pyrimidin-5(6H)-CHie 


98 


l-I2-(ci5-6-Methoxy-233a.4^,9b-hexahydr<>-[lH]-benz[e]isoindol-l- 

yl)elhyl]-3,9-dimethyl-[lH]-piirine-2,6-dione 


99 


1 -(2-(m-6-Melhoxy-233a,4 A9b-hexahydrc)-( 1 H]-benz[elisoindol- 1 - 

yl)ethyl]-3 J-dimeihyl-|7H]-imidazof43-d]pyriniidin-2,6-dione 


100 


3-[2.(cij-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[clisoindol- 1 - | 

yl)ethyl]-7-methoxy-quinazoline-2,4(lH3H)-dione 


101 


3-I2-(ci5-6-Methoxy-233a,4,5,9b-hexahydro-[lH]-benz[c]isoindoN | 

yl)elhyl]-7,8-ethylenedioxy-quinazoline-2,4<lH3H)-dione 


102 


3-I2-(m-6"Hydroxy-233a A5,9b-hcxahydro-[lH]-benz[e]isoindol- 1 - 
yl)ethyl]-6,7-dimethoxy-quinazoline-2,4(lH3H)-dione 
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0 TO //•I'c '^ ^a4^Qb-hexahvdro-riHl-beDzrelisoindol-l- 1 
yl)ethyI]-4-amincv6,7-diinethoxy-quinazoline | 


104 


yI)ethyn-^cUoio-7-mcthoxy-quina2X3line-2AlH3H)-dione 


1 


1 ro ^^flr-A.K>f^thrkYv.'7 4 S Qb-hexahvdrtvriHI^benzrdisoindol-l- 
yl)ethyn-7-cyanc><juinazoline-2,4( lIi3H)-<iionc 


106 


a ro /#wi«ic« o KiC^tKrfcvv.'? ^ "^a 4 S Qb-hcxahvdrtvriHI-benzrelisoindoNl-' 
yI)elhyl]-[lH3Hl-quinazoline-2,4(lH3H)-dione 


107 


1 ro /fn^nc A-X>f#*t>iriYv-^ ^ ^a4^ Qb-hexahvdit>-riH1-benzre1isoindoI-l- 
yl)ethyl]-thienor3>d]pyrimidine-2,4(lH3H)-<lione 


108 


■3 #;^KXAtivw^ '5 ^ 4 S OK-hMahvdm-riHI-beiizrelisoindoUl- 
yl)ethyl]-&-methoxy-quina2oIine-2,4(lH3H)-dione 


109 


rt ro /#wT»ic./^iuf«»tKriYv.9 '^fl 4^ Qb-hexahvdro-riH1-benzrelisoi 
yl )ethyl]-6 J-dimcthoxy-quinazoIine-2,4( IH3H)-dionc 


110 


/*^mmm x/AtViriY«7 0 4 ^ OK.hpYflhvdro-ri H^-hen7^eUsolndol-l- 
yl)ethyll-7-chlcxx>-quinazoline-2,4(lH3H)-dione 


lit 
111 


o /*w«M<.-i^VifAfK/Nv\; ^5 ^ 4 OK-hpYAhvHfTvn TTI-henzrelisoindol-l* 
yl)elhyl]-7s»rbcMnethoxv-<?uinazdine-2,4(lH3H)-dionc 


112 


r') A-XifAtk/xvi/ 9 4 ^ OK-hpYAhvHfYvfl Tn-hfin7^e1isoindo1-l- 
3-[2-(^^tI/lJ"0-mCl^0Xy•Zy5pa,H^,y^/-ncAa^ UCIICICJIOV/IIIUVI k 

yI)ethyl]-67,8-lriniethoxy-quinazoline-2,4(lH3H)-dione 


113 


yI)elhyIl-l-methyl-quinazoline-2,4(lH3H)^oiie 


114 


3-[2-(/;nanj-o-McliK)xy-Zp,^a,^p,yc>"neAanyuiv^ * 
yl)ethyI]-67-dinicthoxy-quina201inc-4(3H)-onc 


lis 


o /»w*M»_iC-\ifAtk/\v>i7 0 ^ 4 ^ OK.hpYahvdrrvriHI-benTrelisoindol-1* 
yl)eihyI]-6,7-methvIenedioxvquina2ol!ne-2,4( 1 H3H)-dione 


116 


3-[2-(minj-6-Melhoxy-233a,4p,9D-ncxanydix>-iinj-Den2|Cjis 
vl)ethyll-6J-ethyIenedioxvquinazoline-2,4(lH3H)-dione 


117 


3-(2Kiraw-6-Mcthoxy-233a,4^,9b-hcxahydio-[lH]-benz[c]isoin 
yl)ethyl]-l-methyl-6,7-dimeihoxvquinazoHnc-2,4(lH3H)-dione 


118 


3-l2-(fFanj-6-Melhoxy-233M.5,9b-hexahydro-[lH]-bera^^ 

m;i\*»fhx/n-i^mi*thnYv-thienor3^-dlDvriniidine-Z4(lH3H)-dione 
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The foregoing is merely illustrative of the invention and is not intended to 
limit the invention to the disclosed oompoimds. Variations and dianges which are 
obvious to one skilled in the art are intended to be within the scope and nature of the 
invention which are defined in the appended claims. 
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WE CLAIM: 

1 . A compound of the formula* 




(CH2)„ — w 

5 or a phaxmaceutically acceptable salt thereof wherein 

n is an integer from 2 to6; 

Rl and R2 are independently selected from the group consisting of 
hydrogen* 

alkyl of one to six carbon atom, 
10 alkoxy of one to six carbon atoms, 

hydroxy, 
halo, 

carboxy, and 

alkoxycarbonyl of two to eight carbon atoms; 

15 

W is selected from the group consisting of 




25 
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wherein R3 is selected from ihe group consisting of 
hydrogen, 

alkyl of one to six carbon atoms, 
unsubstituted phenyl and 
phenyl substituted with 

alkyl of one to six carbon atoms ^d 
R4 is hydrogen or alkyl of one to six carbon atoms; 

and 

U , taken together with the carbon atoms to which it is attached forms 
a ring selected from the group consisting of 

(a) a fused unsubstituted or substituted five membered 
ring having four carbon atoms, two double bonds and 
one heteroatom selected from the group consisting of 
-N(R5)-, -O- and -S- wherein R5 is hydrogen or alkyl 
of one to six carbon atoms and the ring substituent is 
selected from the group consisting of alkyl of one to 
six carbon atoms, phenyl, halo, cyano, nitro, 
carboxy, alkoxycarbonyl of two to eight carbon atoms 
and alkoxy of one to six carbon atoms; 

(b) a f used unsubstituted or substituted five membered 
ring having three carbon atoms, two double bonds 
and two heieroaioms selected from the group 
consisting of two nitrogen atoms, one oxygen atom 
and one nitrogen atom, and one sulfur atom and one 
nitrogen atom wherein the ring substituent is selected 
from the group consisting of alkyl of one to six 
carbon atoms, phenyl, halo, cyano, nitro, carboxy, 
alkoxycarbonyl of two to eight carbon atoms and 
alkoxy of one to six carbon atoms; 
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(c) a fused benzene ring which is unsubstituted or 
65 substituted with alkyi of cxie to six carbon atoms, 

" " phenyl, ludoTcyanornitro. carboxy, alkoxycarbonyl 
of two to eight carbon atoms and alkoxy of one to six 
carbon atoms methylenedioxy and ethylenedioxy; and 

70 (d) an unsubstituted or substituted fused six membered 

ring having one to three double bonds and one or two 
nitrogen atoms, wherein the ring substituents are 
selected from the group consisting of alkyl of one to 
six carbon atoms, phenyl, halo, cyano, nitro, 

75 carboxy, alkoxycarbonyl of two to eight carbon atoms 

and alkoxy of one to six carbon atoms. 




wherein X is selected from the group consisting of -N(R5)-, -O and -S- 
wherein R5 is hydrogen or alkyl of one to six carbon atoms, and R6 and R7 
are the same or different and are independently selected from the group 
10 consisting of hydrogen, alkyl of one to six carbon atoms, phenyl, halo, 

cyano, nitro, carboxy, alkoxycarbonyl of two to eight carbon atoms, and 
alkoxy of one to six carbon atoms. 



15 
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A ccmpound according to Claim 1 wherein W is selected from the group 
consisting of 



wherein X is selected from the group consisting of -N(R5)-, -O- and -S- 
wherein Rs is hydrogen or alkyi of one to six carbon atoms, and R6 and R7 
are the same or different and are independently selected from the group 
consisting of hydrogen, alkyl of one to six carbon atoms, phenyl, halo, 
cyano, nitro, carboxy, alkoxycarbonyl of two lo eight carbon atoms, and 
alkoxy of one to six carbon atoms. 

A compound according to Claim 1 wherein W is selected from the group 
consisting of 



wherein X is selected from the group consisting of -N(R5)-, -O- and -S- 
wherein R5 is hydrogen or alkyl of one to six carbon atoms. 






5 
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A compound according to Claim 1 wherein W is selected from the group 
consisting of 




wherein X is selected from the group consisting of -N(R5)-, -O- and -S- 
wherein Rs is hydrogen or alk)1 of one to six carbon atoms. 

A compound according to Claim 1 wherein W is 




wherein m is selected from 1. 2 and 3 and, when m is 2 or 3, R« at each 
occurence is independently selected from the group consisting of hydrogen, 
alkyl of one to six carbon atoms, phenyl, halo, cyano, nitro, carboxy, 
alkoxycarbonyl of two to eight carbon atoms, alkoxy of one to six carbon 
atoms and, when m is 2, methylenedioxy and ethylenedioxy. 
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7. A compound according to Claim I wherein W is 




5 wherein m is selected from 1 , 2 and 3 and, when m is 2 or 3, Rs at each 

occurence is independently selected from the group consisting of hydrogen, 
alkyl of one to six carbon atoms, phenyl, halo, cyano, nitro, carboxy, 
alkoxycarbonyl of two to eight carbon atoms, alkoxy of one to six carbon 
atoms and. when m is 2, methylenedioxy and elhylenedioxy.. 

10 

8. A compound according to Claim 1 wherein W is selected from the group 
consisting of 




and 




wherein p is selected from 1 and 2 and. when p is 2, R9 at each occurence is 
independently selected from the group consisung of hydrogen, alkyl of one 
to six carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of 
two to eight carbon atoms and alkoxy of one to six carbon atoms. 



10 



wo 9602991 



PCT/US96/00178 



115 

9. A compound accwding to Qaim 1 wherein W is selected from the group 
consisting of 



(R»)p 




wherein p is 1 or 2 and» when p is 2» R9 at each occurence is indpendently 
selected from the group consisting of hydrogen, alkyl of one to six carbon 
atoms, phenyl, halo, cyano, nitro» carboxy, alkoxycarbonyl of two to eight 
carbon atoms and alkoxy of one to six carbon atoms. 

10 

10. A compound according to Claim 1 wherein W is selected from the group 
consisting of 




5 
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wherein Rio is selected from the group consisting of hydrogen, alkyl of one 
to six carbon atoms, phenyl, halo, cyano. nitro, carboxy, alkoxycarbonyl of 
two to eight carbon atoms and alkoxy of one to six carbon atoms. 

11. A compound according to Qaim 1 whwein W is selected from the group 



consisting of 






O N=N 
Ha 




)-N 

Rs 




0^ y=N Rio 
-^-N y — N and 
Rj 


0 N=v Ri 
R3 



10 



wherein Rio is selected from the group consisting of hydrogen, alkyl of one 
to six carbon atoms, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl of 
two to eight carbon atoms and alkoxy of one to six carbon atoms. 

12. A compound according to Claim 1 wherein W is selected from the group 
consisting of 




o R4 
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wherein m is selected from 1 , 2 and 3 and. when m is 2 or 3. Rg at each 
occurence is indq)endently selected from the group consisting of hydrogen, 
alkyl of one to six carbon atoms, halo, cyano. nitro. carboxy. 
alkoxycarbonyl of two to eight carbon atoms and sikoxy one to six carbon 
atoms and, when m is 2. methylenedioxy and eAylenedioxy. and and R7 
are the same or different and are independently selected from the group 
consisting of hydrogen, alkyl of one to six carbcm atoms, phenyl, halo. - 
cyano. nitto. carboxy. alkoxycarbonyl of two to eight carbon atoms and 
alkoxy of one to six carbon atoms. 

A compound according to Qaim 1 selected from the group consisting of: 
3-[2-(cij-6-methoxy-23 3a.4^.9b-hexahydro-(l H]-benz[e]isoindol- 1 - 

yl)ethyl]-8-methoxy-quinazoline-2,4(lH3H)-dione; 
3-[2-(ci5-6-methoxy-233a,4.5,9b-hexahydro-[lH]-benz(e]isoindol-l- 

yI)ethyl]-6,7-dimethoxy-quinazoline-2,4{lH3H)-dione; 
3-[2-(cw-6-methoxy-233a,4A9b-hexahydro-[lH]-benz[elisoindol-l- 

yl)ethyl]-7-chloro-quinazoline-2,4<lH3H)-dione; 
3-I2-((3aR.9bR)-cw-6-methoxy-233a.4.5,9b-hexahydro-1 1 H]- 

benz[e]isoindol- l-yl)ethyll-thieno[23-d]pyrimidine-2.4( 1H3H)- 

dione; 

3-I2-(c«-6-methoxy-233a,4.5.9b-hexahydro-(lH]-benz[e]isoindol-l- 

yl)ethyl]-7-carbomethoxy-quinazohne-2,4(lH3H)-dione; 
3-[2-(c«-6-methoxy-233a.4.5,9b-hexahydro-[lHl-benz[e]isoindol-l- 

yl)ethyll-6-methoxy-quinazoline-2,4(lH3H)-dione; 
3-I2-(cw-6-methoxy-23 3a,4.5,9b-hexahydro-[ lHl-benz[e]isoindol- 1 - 

yl)ethyl]-6,8-dimethyl-quinazrfine-2.4(lH3H)-dione; 
3-[2-(cw-6-methoxy-233a.4,5.9b-hexahydro-[lH]-benz(e)isoindol-l- 

yDethyl]- 1 -methylquinazdine-2,4( lH3H)-dione; 
3.[2-((3aR.9bR)-cif-6-methoxy-233a.4,5.9b-hexahydro-(lHJ- 

benz[e]isoindoi-l-yl)ethyl]-^.7-metbylenedioxyquinazoline- 

2.4(lH3H)-dione; 
3-[2-((3aR.9bR)-cw^methoxy-233a,4.5.9b-hexahydro-[lH]- 
benzre1isoindd-l-3l)ethyl]-6.7-ethylenedioxyquinazoline- 

2.4<lH3H)-dione; 
3-[2-((3aR,9bR)-ctf-6-methoxy-233a.43^b-hexahydro-[lHl- 

bcn7.|e]isoindoI-l-yl)ethyl]-6,7-dimethoxyquinazoline-2,4(IH3H)- 
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dione; 

3-f2-((3aR.9bR)-ci5-6-inelhoxy.233a.4^.9b-hexahydro-[lH]- 

benz[e]isoindoI-l-yl)ethyl]-6,7-dimetho.\y-quinazoIine-4(lH3H)- 
one; 

3-[2-(c«-6-hydroxy-233a,4,5,9b-hexahydrc>- [ 1 H)-benz[e]isoindol- 1 - 

yl)ethyl]-thieno[23-dlpyriinidine-4( 1 H3H)-one; 
3-[2-((3a^,9b^)-cw-6-methoxy-233a,4,5.9b-hexahydro-[ IH]- 

beiiz[e]isoindol-l-y]}eth>1]-l-methyl-7-inethoxyquinazoline- 

2.4(lH3H)-dione; 
3-[2-((3a/?,9b^)-ci5-6-methoxy-233a,4A9b-hexahydro.(lH]- 

benz[e]isoindd- l-yl)ethyl]- l-(2-methoxyethyl)-6,7- 

dimethoxyqiiiiiazoline-2.4( 1 H3H)-dione; 
3-[2-((3a/?.9b^)-c«-6-methoxy-233a.4.5,9b-hexahydro-[ 1 HJ- 

benz[e]isoindoi> 1 -yl)ethyl]-73-methy]enedioxyquinazdine- 

2.4(lH3H)-(liQne; 
3-(2-((3a/?.9b/f)-cw-6-methoxy-233a,4,5,9b-hexahydro-(lH)- 

benz[e]isoindd-l>yI)ethyI]-6,7-inethylenedioxyquinazoIine> 

2.4(lH3H)-dione; 
3-[2-{(3a^,9b/?)cij-6.methoxy-233a.4,5,9b-hexahydro-[lH]. 

benz[c]isoindd-l-yl)ethyI]-6.7-dimethoxyquinazoline-4<3H)-one; 
3-[2-((3a/?.9b^)cw-6-methoxy-233a,4,5.9b- hcxahydro- [ 1 H]- 

benz[eji soindol- 1 -y I )ethyl]-7,8-diinethoxyquina2oIi ne-4(3H)-one ; 
3-(2-((3a/?,9b/?).cM-6-inethoxy-233a.4,5,9b-hexahydro-flH]- 

benz(e)isoindol-l-yl)ethyll-7,8-<iimelhylpyrido[3.2-d]pyrimidine- 

2.4<lH3H)-dione; 
3-[2-((3a/?,9b^)-cw-9-melhoxy-233a.4.5.9b-hexahydro-[lH]- 

benz[elisoindo!-l-yl)butylJ-6,7-dimethoxyquinazoline-2,4(lH3H)- 

dione; 

3-[2-((3a/?.9b/?)ci5-6-methoxy-233a,4,5.9b-hexahydro-riH]- 

benz[e]isoindol-l -yl)ethyl]-7-carbomeihoxyquinazoline-2,4< 1 H3H)- 
dione; 

3-[2-((3a/?,9b/?)cw-6-methoxy-233a.4,5.9b- hexahydro- [ IH]- 
benz[elisoindol-l-yl)ethyl]-7-carboisopropoxyquinazoline- 
2.4(1 H3H)-dione; 
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3-[2-((3a/?,9b/?)ci5-6-meihoxy-233a,4^.9b-hexahydro-[lH]- 

bcnz[e]isoindoI- 1 -yl)ethyI]-7-carbopropoxyquinazoline-2.4( 1 H3H)- 
dione; 

3-[2-((3a/?,9b/?)ci5-6-methoxy-233aA5,9b-hcxahydro-[lH]- 

benz[e]isoindol-l-yl)ethyl]-7-xiitroquinazoline-2«4(lH3H)-dio 
3-[2-((3alf.9bi?)c&-6-methoxy.233a,4A9b-hexahydro-[lH]- 

benz[e]isdiidol-l-yl)ethyl]-7-methoxy-8-methylK]uinazDline- 

2,4(lH3H).dionc; 
3-[2-((3a/?.9b^)cw-6-methoxy-233aA5,9b-hexahydro-[lH]- 

benz[e]isdndQl-l-yl)ethyI]*7-ethoxy-8-methyl-quinazoline- 

2,4(lH3H)-dione; 
3-[2-((3a«,9b/f)a5-6-methoxy-233a.4,5.9b-hexahydro-[lH]- 

benz[e]isoindoM*yl)ethyI]-7,8-dimethylquinazdine-2AIH3H)- 

dione; 

3.[2^(3a^.9b/?)cw-6-melhoxy.233aA5,9b-hcxahydro-[lH]- 

benz[e]isoindol-l-yl)ethyI]-7,8-dimethoxyquinazoline-2»4(lH3H)- 
dione; 

3-[2-((3a/?,9bi?)cty-6-ethoxy-233a,4^,9b-hexahydrc>-[lH]-benz[e]isoindoI- 
l-yI)ethyl]-6,7-diniethoxyquinazoline-2,4( lH3H)-dione; and 

3-[2-((3a/?,9b/?)cw-6-Ethyl-233a,4^.9b-hexahydro-[lH]-benz[e)isoindol- 
l-yl)ethyI]-6,7-dimelhoxyquinazoline-2,4(lH3H)-dione; 

or a pharmaceutically acceptable salt thereof. 

A phannaceutical composition comprising a therapeutically effective 
amount of a compound of Claim I in combination with a phannaceutically 
acceptable carrier 

A method of treating benign prostatic hyperplasia (BPH) in a host mammal 
in need of such treatment comprising administering a therapeutically effective 
amount of a compound Claim 1. 
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